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Abstract 
This study explores the effectiveness of the Montessori Method in teaching 
zoology to Year 8–9 students in an Indigenous independent high school at Koora in 
Queensland and develops a theory that explains the impact of the approach on their 
learning about vertebrates. Specifically, it examines the process of merging local 
Indigenous knowledge into the Montessori zoology curriculum (non-Indigenous) to 
produce localised, Indigenised and contextualised teaching/learning materials. It 
investigates the Montessori classroom practices experienced by the students in their 
social milieu as they build on and develop their understandings of zoology concepts. 
Drawing on teacher action research, the study identifies the processes by which 
Indigenous knowledges and Montessori Methods can be merged to produce 
contextualised teaching and learning. It draws on lesson observations, on Year 8–9 
students, Elders and myself. Twelve Year 8–9 Indigenous students who experienced 
the teaching of integrated local and Linnaean classifications of animals were 
interviewed and administered pre- and post-evaluations. From this data, the study 
explicates their understandings of how such integration has built on their Indigenous 
knowledges of their culture and the Linnaean taxonomy and considers the 
implications of different students’ experiences of learning through this integrated 
approach. Eighty-three lessons were designed and trialled in the study and included 
Elders’ narratives on local fauna and Montessori curriculum material. Classroom 
observations focused on the effect of the teaching on students’ pride in heritage and 
knowledge of culture and the Linnaean taxonomy.  
Action research provides the means for the merging of Indigenous knowledges 
and Montessori Methods to study the practices and experiences of this process. It 
shows, through a reflective cycle of planning, teaching, observing and reflecting, the 
teaching and learning processes that work and do not work to engage students in 
their learning. Action research allows a richer exploration of the reported practices 
and experiences of science lessons with particular regard to linking the theoretical 
and practical concerns of this study via two frameworks: Indigenist research and 
Montessori Method.  
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Results reveal that the conflation of Indigenous and non-Indigenous 
knowledge, with an emphasis on contextualisation, strengthened both the Indigenous 
students’ identity and the status of local Indigenous knowledge in the science 
classroom. Evidence also indicates Indigenous students developed deeper 
understandings of the Linnaean taxonomy. 
This study’s significance is twofold. It lies in the critical importance of the 
issue it addresses – the merging of Indigenous knowledge of vertebrates with the 
Montessori Method to support students – and the use of action research to enable 
strong understandings of the significance of this process. Although the study cannot 
claim generalisability across other populations of Indigenous learners, teachers, 
schools and Elders because of the small select sample drawn upon, by highlighting 
their knowledges, practices and experiences it draws attention to a different 
perspective on science teaching and learning. In this framing, science learning as a 
social and community process is contingent on access to the discourses of science 
learning and the practices that support that learning. 
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Preamble  
Indigenous terminology 
Australia has two Indigenous minorities who identify as Aborigines or Torres 
Strait Islanders and are accepted as Aborigines or Torres Strait Islanders in the 
community in which they live, or have lived. The term Indigenous used in this 
document specifically refers to the Aboriginal Peoples and Torres Strait Islander 
Peoples of Australia. The use of the term Indigenous is for grammatical ease only 
and no disrespect is intended. I recognise that the word Indigenous is often a 
homogenising term (one people, one culture). In this thesis, it means the opposite and 
I acknowledge that the community where this study took place consisted of fifty-two 
Indigenous Nations at its foundation and seventeen different language groups 
forcibly living together (Douglas, 2009) with each of these groups possessing their 
own typical culture and histories. 
Aboriginal from the Latin meaning from the beginning and other such 
Eurocentric words are used because I believe there is no Indigenous word that refers 
to all Aboriginal people in Australia. The more appropriate terminologies are the 
Indigenous Australian people/s, Aboriginal people/s, Aboriginal person, Torres Strait 
Islander people/s, or Torres Strait Islander person. The more appropriate terms stress 
the humanity of Aboriginal and Torres Strait Islander people (Flinders University, 
1996). First Nations Peoples and Autochthones are other appropriate and popular 
terms worldwide but especially in Canada.  
The term Elders refers to men and women in Indigenous communities who are 
respected for their wisdom and knowledge of their culture, particularly the Law. 
Male and female Elders, who have higher levels of knowledge, maintain social order 
according to the Law. Elders played a crucial part in this study and the word Elders 
is written with a capital letter as a mark of respect. Less appropriate are the terms 
chiefs, kings, queens. Indigenous people did not, and do not have chiefs, kings and 
queens. The introduction of these terms was a colonial strategy to raise up 
individuals for the authorities to deal with. Colonial governments had no experience 
of dealing with the structures of Indigenous societies, and this was a way of 
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attempting to make Indigenous societies conform to the English experience of chiefs 
in other countries. It was a way of honouring individual status, but there was usually 
an element of mockery, for example, such names as “King Billy” or “Queen 
Gooseberry”. Note however that many Indigenous people who are descended from 
colonially appointed “kings” and “queens” are proud of this ancestry (Flinders 
University, 1996).  
Me 
I have written this preamble to help situate the study with my Montessori 
teaching experiences as well as my being non-Indigenous teaching in an Indigenous 
community high school. Most Indigenous people of mainland Queensland use the 
word Migalu when referring to non-Indigenous Australians. Migalu may also be 
written Mighalu/Migaloo or Mighaloo and is one of the many Indigenous 
regionalisms used by Indigenous Australians when referring to non-Indigenous 
Australians, such as markai (Western Torres Strait, Queensland), gadiya (Kimberley 
in Western Australia), and balanda (Arnhem Land in the Northern Territory).  
I am French Canadian and originally from Québec. I qualified as an educator in 
the Canadian government schooling system. I have taught Indigenous People of 
Canada known as First Nations Inuit in the Nunavik, by Hudson Bay in the Canadian 
Arctic. Building on these qualifications and experience, I trained in the Montessori 
Method. I have qualifications from the Association Montessori Internationale (AMI) 
in Bergamo, Italy, at the Centro Internazionale dei Studi Montessorianni 
(International Centre of Montessori Studies). I have taught primary-aged students in 
Montessori schools for ten years in Auckland (New Zealand), Brisbane, Gold Coast 
(Queensland), and Melbourne (Victoria, Australia). My most recent experience was 
teaching for eight years in a remote Queensland Indigenous community independent 
high school called Bolinga (not its real name). This community and school are the 
focus of this study.  
In this study, I refer to myself in the first-person voice rather than the third-
person (the researcher, the teacher, or the teacher-researcher). On the one hand, this 
has implications for how I wish to position myself with respect to Australia’s cross-
cultural science education research community. I go to great lengths in my action 
research and throughout my thesis to adapt to, and harmonise with, the subjective 
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worlds from which Indigenous people draw strength from four aspects of being 
human: physical, emotional, intellectual, and spiritual. Central to these aspects are 
highly valued interpersonal relationships that fit a context of a first-person voice of a 
writer who has collaborated with these people so successfully. On the other hand, the 
use of the third-person voice signifies a Eurocentric linguistic posture of “the 
objective researcher”, thereby situating myself within a logical positivist stance, 
which is also associated with traditional science teachers. This would actively negate 
an acknowledgement of and respect for Indigenous understandings of the physical 
world (G. Aikenhead, personal communication, May 2015). For this reason, the first-
person voice is used throughout the thesis.  
Indigenous community 
In Australia, an estimated 669,900 residents are identified as being of 
Aboriginal and Torres Strait Islander origin, about 3% of the total Australian 
population (Australian Bureau of Statistics [ABS], 2013). Approximately one-third 
of all Aboriginal and Torres Strait Islander people live in major cities of Australia 
(233,100 people), a further 147,700 people live in inner regional Australia, and 
146,100 people reside in outer regional Australia. The remainder live in remote 
Australia (51,300 people) or very remote Australia (91,600 people) (ABS, 2013). 
According to figures released by the ABS, the second largest populations of 
Aboriginal and Torres Strait Islander Australians live in Queensland (189,000 
people) and a large proportion of this Indigenous population of this state is known as 
Murris. Murri is an Indigenous generic term for an Aboriginal person from 
Queensland. During informal meetings, I always used the terminology Murri and 
Migalu when addressing local community members or Bolinga High School (BHS) 
Indigenous staff. In this thesis, I use the word Indigenous rather than Murri and non-
Indigenous rather than Migalu so as not to offend any Indigenous person or 
misappropriate both terms. However, when the terms have been used by Indigenous 
people, they remain unchanged.  
I was offered an opportunity to implement the Montessori Method of education 
into Bolinga High School (BHS) because of my qualifications and experience with 
teaching Indigenous students and drawing on the Montessori Method. In January 
2004, I was appointed to BHS where the Koora Shire Council and Bolinga 
Aboriginal High School Board were empathetic to the Montessori idea (Koora is also 
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a fictitious name). A Montessori study was initiated in the Indigenous community 
three years after my arrival. The Montessori Contextualised Zoology (MCZ) 
Program was undertaken to embrace educational practices in order not only to 
engage the Indigenous students, but to improve their academic outcomes and 
enhance their life choices.  
The virtues of Montessori culture are defined in Maria Montessori’s 
voluminous writings, which elaborate a holistic worldview centred on concentration, 
coordination, order, independence, and respect (Cossentino, 2005). An expanded 
discussion on the Montessori Method is presented in Chapter 3 (Two Theoretical 
Frameworks). Here in the Preamble, only a few words are necessary at this stage to 
introduce Montessori. Lee (2008) argues that: 
Montessori intended to design a new method that provides children with an 
ample amount of learning opportunities to explore within the well-prepared 
environment as well as interact with the teacher in order to foster and 
facilitate their learning and development. (p. 26) 
Whitescarver and Cossentino (2008) explain Montessori education as “exceedingly 
well organized while allowing a great deal of individual choice and freedom” 
(p. 2574). Lee (2008) explains that a decentralised role of the teacher is essential in a 
child’s education.  
Positive Montessori results in Koora came more quickly than expected despite 
recurrent concerns such as absenteeism and shame (in the Queensland Aboriginal 
English Koora context, meaning embarrassed, self-conscious or an action causing 
embarrassment). Students’ engagement remained sporadic throughout my stay in the 
community that concluded in January 2012. My Standard Australian English (SAE) 
challenged the students on a daily basis during lessons because I could not speak 
their home language (varieties of Aboriginal Englishes and spoken Kriols) and they 
struggled to understand my use of SAE.  
The study emerged from my experiences at the school and from reflecting 
critically on my science teaching in an Indigenous secondary classroom. Through 
this process, I embarked on discovering appropriate teaching/learning practices to 
engage disengaged or marginalised students with familiar Indigenous knowledge. I 
wanted to share and formalise my discoveries and insights for future non-Indigenous 
teacher-researchers at BHS. Presented in this thesis are the results of eight years of 
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teaching adolescent students in Koora and my Montessori journey in a remote 
Indigenous community school with an equal focus on the Indigenous as well as the 
Montessori zoology curriculum.  
History of the community 
Forced removal from ancestral lands and incarceration on new territory is 
associated with Indigenous Queenslanders. A long period of repression, a century 
criminalising Indigenous cultural spiritual practices (Forde, 1990; Kidd, 2002, 2005; 
Tognini, 1992) and sustained effort from non-Indigenous officials removed the heart 
and soul from what it meant to be Indigenous. Policies of attempted eradication of 
their Indigenous language and rights to peacefully assemble for ceremonies 
(Clements, 1977) exacerbated already challenging relationships between Indigenous 
and non-Indigenous peoples. The Indigenous people’s ancestors were seen as less 
than second-class citizens.  
Originally, Koora was the result of a forced amalgamation of fifty-two 
different Indigenous Nations (Clements, 1977; Forde, 1990; Uncle Evale, personal 
communication, 2007; Uncle Kooba, personal communication, 2007; Uncle Wallace, 
personal communication, 2007). Seventeen language groups and fifty-two mobs 
(Nations) were confined in Koora (Clements, 1977; Douglas, 2009; L’Oste-Brown, 
Godwin, Henry, Mitchell, & Tyson, 1995). The word mob is considered more 
appropriate terminology according to Flinders University (1996). Mob or mobs, 
Aboriginal people/s, Aboriginal nations, Aboriginal communities, language groups, 
culture groups, Nation, community, people or the local language or culture group 
name are usually preferable to the word tribe. Mob is an Aboriginal English word 
and as such may be more appropriate, but community acceptance may be required 
before using this word. 
The Indigenous people at Bolooma, prior to forced settlement in Koora, “were 
walked” to the Koora community (L’Oste-Brown et al., 1995, p. 8). The Queensland 
Indigenous people were dispossessed, repressed by successive governments and, 
after years of tyranny from society, gradually lost their sense of belonging, sense of 
themselves, of their Indigenous heritage and self-worth (Forde, 1990) because of the 
government laws of the time. Koora was subjugated to discriminatory non-
Indigenous government officials and dictating hegemonic laws (Forde, 1990; Kidd, 
6 Two-way strong: A study of vertebrates using Queensland Indigenous knowledges and  
Montessori Linnaean materials to engage Indigenous secondary school students 
2002, 2005; L’Oste-Brown et al., 1995; Tognini, 1992). Crisp and Talbot (1999) 
mention that Indigenous people required an exemption paper to leave Koora until 
1986 (p. 30). Indigenous community members were instructed where to work in 
town, for how long and when; even the young adolescent females were dispatched 
outside the community to stations being servants to affluent non-Indigenous families 
(Digital Project of Strong and Smart Inc., 2007; Uncle Kooba, personal 
communication, May 2008). 
Koora’s school-age children were housed in dormitories away from their 
families and attended school during daylight hours. This separation meant that the 
dislocated Indigenous families, who all possessed their distinctive cultures, were 
severed. Crisp and Talbot (1999) discuss dislocation of families, that is, parents 
separated from their own children and boys segregated from girls in different 
dormitories away from parents. “The girls were not allowed to recognise boys in 
public. This was also the case for family members and if they did, they were sent to 
jail” (p. 30). Cultural transmission was interrupted under the non-Indigenous 
pressure and restrictions (Clements, 1977). Dale (1993) claims that the people 
running the mission allowed ceremonies to continue in an institutionalised way at 
weekly dances or at annual shows (p. 344). Forde (1990) states that “Aborigines on 
reserves were generally powerless against the administration” (p. 8). L’Oste-Brown 
et al. (1995) provide in their monograph a fascinating insight into what life was like 
in the incredibly controlled and structured system which was the Queensland 
Indigenous Reserve organisation as established under The Aboriginals Protection 
and Restriction of the Sale of Opium Act 1897. The document describes the 
experiences of those who lived on a Reserve under, and survived, the regime 
established by the repressive Act. Indigenous people incarcerated on the Reserve had 
their lives controlled by the State. Indigenous people in Koora and all of Queensland 
had no other choice but to be resilient because they had to “maintain some degree of 
control over their lives in the face of a bureaucracy intent on establishing absolute 
authority over, and regulation of, every aspect of the residents’ lives” (p. 3). More 
information is provided on local Koora history in Appendix CD0.1. 
My eight years spent in Koora reaffirmed that the great treasure of being 
Indigenous is family, kinship, relationship and connection to land. Years of outlawing 
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this truth caused great damage, but did not make it disappear. This thesis shows that 
the Indigenous people’s truth, and greatest treasure they have, is each other.  
The Short-beaked echidna or porky (Tachyglossus aculeatus aculeatus) 
This study explores science teaching and learning. It investigates first 
Indigenous local knowledge that is closer to the reality and experiences of the 
students prior to their study of non-Indigenous taxonomical Linnaean zoology. The 
students had another look at a familiar icon, their local porky. In terms of local 
Indigenous knowledge, this Koora vertebrate icon is of particular interest because of 
its local significance to the Indigenous family. Non-Indigenous call the monotreme a 
Short-beaked echidna or Tachyglossus aculeatus aculeatus (see Figure 0.1).  
   
Figure 0.1.The monotreme non-Indigenous call Short-beaked echidna (T. aculeatus). 
The first non-Indigenous to scientifically name the echidna species was 
naturalist George Shaw in 1792 (Preservation Society of Wildlife Qld, 2013). The 
etymology of the word comes from the Greek ekhidna and from ekhis (“echidna”, 
n.d.). The porky (T. a. aculeatus) or echidna is an egg-laying mammal with a pouch 
in which the young develops, that quietly waddles around in open forests, scrublands 
and rocky areas. The echidna is a burrowing monotreme mammal covered with 
spines. The hands and feet of the echidna have powerful claws that are used for 
digging into ants’ nests or termites’ mounds. The snout helps the echidna to find its 
food as it houses a long, sticky tongue which the echidna uses for catching the ants, 
termites and other animals it eats (Thinktank Birmingham Science Museum, n.d.). 
According to the Preservation Society of Wildlife Qld (2013), Tachyglossus means 
“quick tongue”, referring to the speed with which the echidna uses its tongue to catch 
ants and termites. Aculeatus means “spiny”. Five subspecies of Short-beaked echidna 
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are found in different regions of Australia and T. a. aculeatus is spread throughout 
most of Queensland, New South Wales, South Australia and Victoria (Preservation 
Society of Wildlife Qld, 2013).  
In two of the many original Indigenous languages of Koora (Uncle Evale, 
Uncle Jolly, and Uncle Wallace, personal communications, June 2007), the echidna 
is known as budburra or bolinga. Art work and necklaces were seasonally made out 
of the echidna quills whilst honouring this little monotreme. The budburra was also 
often represented on canvas by local artists (as shown in the centre of Figure 0.1, 
painted by Aunty Magma). Nowadays, it is commonly known locally as porky or 
porcupine.  
Perhaps today, the Koora Indigenous call it porky or porcupine because of the 
first non-Indigenous settlers in the area who referred to their own familiar European 
porcupine (Hystrix cristata), a typical representative of a family of Old World 
rodents – Hystricidae (Preservation Society of Wildlife Qld, 2013). Ironically, non-
Indigenous in Koora today refer to the monotreme as echidna rather than porcupine, 
while Indigenous adopted the word porcupine or porky and the term is still used 
nowadays. In this thesis, the word porky is used. 
The porky and The Protector: Moonda Gudda or Rainbow Serpent!  
Indigenous people eat the land and the porky is a blessing from Mother Earth 
or from the Mother Creator, or the Moonda Gudda (sometimes also spelled Munda 
Gudda or Moondagudda), said Uncle Wallace (personal communication, 2008). 
Many names are synonymous with the Moonda Gudda, claimed Uncle Wallace. It is 
known in Koora today as the Spirit Protector, the Healer of All, the True Guide, the 
Guardian of the Tribes, the Spirit Creator, or known Australia-wide by Indigenous 
people as the Rainbow Serpent. Wright (1981) says that the Rainbow Serpent’s 
dwelling places, “were the deepest of the permanent waterholes, and there the 
medicine-men, the ‘clever men’, found their skills and learned their tasks in dreams 
beside the water” (p. 16).  
The porky provided a source of fresh meat and also a constant spiritual 
sustenance for the community members because they appreciated its goodness, said 
Uncle Wallace. I observed Indigenous devouring every part of the porky (T. 
aculeatus), that is, the meat, the thick layers of fat and even crunch into the 
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minuscule skeleton and cartilage. For the Indigenous in Koora, there was a respect 
for fresh food, a passionate appreciation of the porky’s meat and of the hunters’ 
knowledge. The meat was always shared equally amongst relatives, visitors, Elders 
and children. The porky was also offered alive to dear friends, for them to cook in 
their own time in their own backyards or was also frequently cooked and portions 
delivered to close relatives and Elders as a kind gesture. Indigenous relied on this 
meat to supplement their diet. Every winter, the veneration for the emblematic porky 
surfaced over and over again. Every year, older community members taught the 
youths in the colder winter months in the hinterlands of Koora. Also, for any Koora 
member of the fifty-two founding Nations, it was this sharing relationship and 
tradition of porky hunting that spiritually bound the whole community together. 
These seasonal life celebrations appeared to reinforce the local Indigenous identity 
and the sense of belonging to the Indigenous family. If the local Indigenous lose the 
porky stories, it is a great loss for the Indigenous mobs’ identity in Koora.  
Summary 
This preamble offers clarification on particular terminologies related to the 
Indigenous peoples of Australia, and gives some background information about 
myself. The significance of the porky at the interface of Indigenous and non-
Indigenous science knowledge and between Indigenous and non-Indigenous peoples 
helps situate the reader. The purpose of the Preamble is to prepare the reader for 
future chapters by offering a glimpse into the Indigenous community and the Koora 
history. I suggest that the reader takes the Preamble into account when reading this 
thesis. I need to emphasise the importance of Koora context in understanding what is 
written – the particularities of BHS and the Koora students, their community, and the 
particularities of my background, the Montessori teaching style, etc. It is important to 
point out, as well, the interaction of the Indigenous context and the school’s context 
– being a French Canadian in an Indigenous community (both cultures outside of 
traditional non-Indigenous Australian Anglo-Saxon culture), and Montessori versus 
traditional Australian teaching. The reader needs to filter the observations in the 
thesis through both contexts when seeking to understand what happened and why it 
happened, and why the conclusions have been drawn the way they have been.  
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Chapter 1: Introduction 
This study investigates science teaching and learning. Its central concern is to 
explore the merging of Indigenous knowledges of vertebrates with the Montessori 
Method of teaching and delivery of Western Linnaean materials. It seeks to explicate 
from students, from Indigenous staff working at Bolinga High School (BHS), from 
Elders’ experiences and from myself, our knowledges and understandings of 
vertebrates and those teaching practices that facilitate or hinder student engagement 
in learning contexts. To do this, it draws on a “deadly” team: the iconic porky (T. 
aculeatus), a collection of Indigenous Elders’ vertebrate narratives, twelve students’ 
interpretations of their learning, seven very important Indigenous staff working at 
BHS and one trained Montessori teacher’s experiences of teaching. With regard to 
the term “deadly”, the Aboriginal English and Kriol word, deadly/deadli/dedli, has 
almost the opposite meaning to that used in Standard Australian English. “E deadli 
one” usually means that something is very, very good – “Propa dedli, eh!” From my 
understanding, deadly is an Indigenous word used widely across Australia to mean 
smart in terms of being the best one can be in learning and life.  
1.1 BACKGROUND 
“Poverty is associated with poor educational outcomes, as well as a number of 
other related characteristics including health, parenting factors and stress” (Krause, 
Bocher, & Duchesne, 2006, p. 356). I ignored this rather negative health prognostic 
simply because BHS today is in a position to significantly contribute to educational 
equality through teacher expectations, bridging differences between home and 
school, and by involving and celebrating the seven Indigenous staff at BHS in 
various tasks other than administrative duties. The study honoured and utilised their 
cultural expertise, their privileged position within Koora and their connections with 
all the students and their families. The study conflated their vision of education and 
their Indigenous knowledge with the non-Indigenous Western zoology curriculum. 
The implementation of a more relevant and culturally responsive Montessori 
Contextualised Zoology Program (MCZ Program) was appropriate. This authentic 
program was closer to the reality and experiences of the students. This simply meant 
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that a genuine collaboration rather than a simple consultation occurred between 
Elders, twelve students, seven Indigenous staff at BHS and myself as researcher via 
an Indigenist research framework. Indigenist research frameworks are vigorous fields 
of knowledge production, with methodologies emerging and developing at a rapid 
pace (Queensland University of Technology [QUT], 2009). It appears that since the 
mid-nineties, a multitude of Indigenist research frameworks have emerged. Scholars 
worldwide are interested in these specific frameworks because of their flexible 
adaptation to local context. These local frameworks have redefined the concept of 
Indigenous people’s participation in their own affairs. More on this topic is found in 
Chapter 3.  
Early on in the study, the little porky, seven Indigenous BHS staff and local 
Indigenous animal knowledge were at the forefront of the zoology lessons, and they 
were the best possible allies during the study. The trust of the seven Indigenous BHS 
staff had been gained before the commencement of the study. The study was initiated 
three years after my arrival at BHS and these years prepared me by helping to 
improve my relationship with students. I was able to explore the Montessori zoology 
teaching/learning in the classroom and in the community at large. It was an 
honouring process and humbling experience to gain the trust of the Indigenous 
school community. However, I soon realised that I was not as well-equipped as I first 
thought and my gammon teaching practices needed to be re-evaluated. The word 
gammon (also gamin, gammin) is a complex word with many shades of meaning 
(Macquarie Dictionary, 2014). Here in this context, I refer to my “incompatible” 
teaching practices. Macquarie Dictionary (2014) defines it as false, fake, pretend, a 
deceitful nonsense, to jokingly lie, to kid, lame, to fool around, and also as an 
exclamation of disbelief, equivalent to “as if”.  
1.2 CONTEXT: “LESSONING” A LEARNING LACUNA 
The alienation felt by many students towards science is attributable to the fact 
that these students perceive a lacuna or chasm between their daily life experiences or 
life-world and the classroom experiences they encounter as they step into the world 
of school science (Ezeife, 2003b, p. 326). Aikenhead and Jegede (1999) agree; they 
claim that students from Indigenous cultures share this feeling of “foreignness” 
toward science subjects because of the difficulties they encounter in making the 
transition from their life-world culture into the mainstream subculture of science. 
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Aikenhead (1996) coined and conceptualised this transition between students’ life-
world experiences and school science experiences as a cultural border crossing and 
this epithet was popularised by Aikenhead and Jegede (1999), but was first 
introduced and described by Giroux (1992). In other words, it refers to issues and 
experiences students are subjected to in their interactions with the teaching and 
learning of science. Aikenhead and Jegede (1999) pointed out that in fact students 
from both Western and Indigenous cultures share this feeling of foreignness. In spite 
of our best intentions, teachers can inadvertently engage in assimilation, rather than 
supporting students to be comfortable living both-ways (two-way learning). For this 
reason, the Melbourne Declaration on Educational Goals for Young Australians 
(Ministerial Council on Education, Employment, Training and Youth Affairs 
[MCEETYA], 2008) states that “Australian schooling needs to engage Indigenous 
students, their families and communities in all aspects of schooling” (p. 15). In order 
to be culturally responsive, the MCZ Program involved the local people and Koora 
Local Indigenous Knowledge (KLIK) to which the non-Indigenous scientific 
knowledge could relate without distorting that Indigenous worldview. There was an 
examination of the process of narrowing, even removing the lacuna perceived by 
Indigenous students and Indigenous staff.  
The United Nations Declaration on the Rights of Indigenous Peoples (2008), 
which Australia adheres to, claims in Article 15.1 that “Indigenous peoples have the 
rights to the dignity and diversity of their cultures, traditions, histories and 
aspirations which shall be appropriately reflected in education and public 
information” (p. 7). For seven Indigenous staff at BHS, unfortunately the non-
Indigenous curriculum delivery did not showcase the above statement but rather a 
Eurocentric view and understanding of nature. Article 31 states:  
Indigenous peoples have the right to maintain, control, protect and develop 
their cultural heritage, traditional knowledge and traditional cultural 
expressions, as well as the manifestations of their sciences, technologies and 
cultures, including human and genetic resources, seeds, medicines, 
knowledge of the properties of fauna and flora, oral traditions, literatures, 
designs, sports and traditional games and visual and performing arts. (p. 11) 
It is culturally responsive, respectful and sensible for non-Indigenous teachers 
not only to be supportive of Indigenous science but to celebrate KLIK during the 
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delivery of their science units. It certainly seemed logical in Koora to integrate 
Indigenous knowledge systems in genuine partnerships with non-Indigenous. It also 
seemed appropriate to access local expertise during the science lessons: Koora 
Elders, community members, student participants and seven Indigenous staff at BHS.  
Novak (2006) as well as Malin and Maidment (2003) state that Aboriginal and 
Torres Strait Islander learners in Australia have the lowest rates of academic success 
of any group. According to Dunn (2001), it is the inadequate response of educational 
institutions to the learning conditions of Indigenous students that causes the 
disadvantages experienced by Indigenous learners. A plethora of studies recommend 
incorporating the students’ life-world culture into the culture of the “school science”, 
as the starting point of meaningful and effective science teaching and learning in 
schools (Ezeife, 2003a; Mellor & Corrigan, 2004). Michie and Linkson (1999) also 
“discuss initiatives which support the inclusion of Indigenous students’ worldviews 
while giving them access to both their own Indigenous knowledge and Western 
science knowledge” (p. 3).  
In order to inform the study, the next three subsections briefly overview the 
MCZ Program, the notion of taxonomy, and KLIK with the story of the porky.  
1.2.1 The MCZ Program: Montessori notions 
Montessori has a world mission and an international outreach to serve children 
in need. Via de Marsi was the first experience at San Lorenzo in what Maria 
Montessori called Casa di bambini (Children’s House), in the slums of Rome in 
1907. This is where the movement initiated its work on the cause of children in 
challenging social environments (Association Montessori Internationale [AMI] & 
North American Montessori Teachers’ Association [NAMTA], 2007). Montessori’s 
contribution to education from its inception was serving the underserved. Maria 
Montessori believed “social reform begins with a proper education where in children 
teach themselves. Montessori saw no option but to devote her life in changing the 
way children are educated in order to enact social reform throughout the world” 
(AMI & NAMTA, 2007).  
Maria Montessori (1870–1952) believed that all children love learning 
provided they have the right environment. Researchers like Douglas (2009) in Koora 
claim that all children can be successful at school, regardless of their living 
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conditions or the economic situation of their parents. This was also the Indigenous 
staff’s belief at BHS and this was why I endeavoured in Koora to prepare a culturally 
responsive zoology environment in his classroom with the twelve students. Further 
help to prepare the zoology environment arose from the Montessori Children’s 
Foundation (MCF). The MCF in Australia was established in 2005 to “Champion the 
Cause of all Children”. The MCF sponsored the yearly visits at BHS of the revered 
non-Indigenous Montessori trainer, Dr Jean Miller, from Texas, USA (view more 
about Montessori in Australian Indigenous communities in NAMTA and Australian 
AMI Alumni Association, 2005).  
The Montessori approach to teaching and learning is student-centred. The 
AMI’s (2013) website discusses the Montessori approach in these words:  
Montessori classrooms provide a prepared environment where children are 
free to respond to their natural tendency to work. The children’s innate 
passion for learning is encouraged by giving them opportunities to engage in 
spontaneous, purposeful activities with the guidance of a trained adult. 
Through their work, the children develop concentration and joyful self-
discipline. Within a framework of order, the children progress at their own 
pace and rhythm, according to their individual capabilities.  
Student-centred approaches to teaching are also widely valued throughout the 
literature. Hyde, Carpenter and Conway (2010) state that “these approaches have the 
potential to provide children with ways of knowing and doing that focus teachers and 
children on the freedoms, choices and self-determinations available in a learning 
context rather than on the limitations of an individual’s functioning” (p. 134).  
Within the Montessori learning and teaching approach, there is a variety in the 
presentations of curricula in the different AMI training centres across the world. 
Course materials do change over time and there are also cultural differences from 
course to course and from country to country. The conflation and cohabitation of 
various worldviews in the classroom and how Montessori education and its 
customary Eurocentric knowledge co-exists with Indigenous cultures worldwide is 
described below. Montessori in cultural contexts utilises a simple formula explained 
below by Dr Jean Miller, Montessori trainer with over fifty-five years of experience. 
Dr Miller explains a form of co-existence model in these words:  
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The non-Indigenous teacher uses the Montessori principles to present 
materials and new information while being guided by local Indigenous 
culture as to what and how to present to help students acquire the 
knowledge, skills and understanding that will help them become successful 
members of their culture and community. Montessori-based teaching and 
learning approach gives Indigenous students the opportunity to begin with 
what is familiar or what is part of a Queensland Indigenous community-
based students’ culture and relates the introduced non-Indigenous 
information to that culture. (Dr Jean Miller, personal communication, 2010) 
The Montessori Method is a hands-on approach where the students need first to 
master the concrete didactic materials before moving on to more abstract concepts. 
In this way, the teacher can really gauge the students’ level of understanding for each 
particular learning area. Montessori functions on the strengths model rather than the 
deficit model or what needs fixing. The seven Indigenous BHS staff and the students 
brought a number of strengths into the MCZ Program including independence, local 
knowledge of the area (and KLIK), a variety of linguistic competencies, a rich 
Indigenous cultural heritage, a spontaneous cooperative approach, a strong sense of 
kinship and skills across a number of areas.  
The Linnaean notion of taxonomy was combined with the Montessori Method, 
local community materials and KLIK to form the MCZ Program. The Linnaean 
taxonomy is an integral part of any conventional school curriculum, any Montessori 
classroom worldwide and, most importantly, part of the Australian National 
Curriculum. The Montessori zoology materials, as presented in AMI training centres 
worldwide, visually present the Linnaean structure in kinaesthetic fashion. This 
provides an obvious commonality; the Montessori classification materials, KLIK via 
the porky and local narratives, and the Linnaean pyramidal context for classifying 
animals are all presented with a hands-on approach to learning. These ideas were 
amalgamated within the Montessori Linnaean lessons in zoology to form the MCZ 
Program in order to support the Indigenous learners in Koora. It was natural for me 
to combine these ideas into the zoology lessons because KLIK, the Montessori 
materials and the Linnaean structural idea all resonated strongly with me as a means 
to produce an engaging series of lessons. 
The next section briefly informs the reader about the notion of Linnaean 
animal taxonomy.  
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1.2.2 The Linnaean context: Foreign non-Indigenous classificatory system 
“It can be reasonably assumed that the first words to emerge during the origin 
of human speech included the names of plants and animals. That advance ... can be 
regarded as the earliest forerunner of science” (Wilson, 2005, p. 344). Clary and 
Wandersee (2013) admit that “classification lies at the very heart of science” (p. 31). 
The science of classification evolved in Western culture from Aristotle’s taxonomic 
and hierarchical system (Wilson, 2005). However, Carolus Linnaeus (a Swedish 
naturalist, Karl von Linné 1707–1778) is known as the Father of Taxonomy 
(University of California Museum of Paleontology [UCMP] Berkeley, 2010) because 
he is credited in 1758 with devising the formal system for naming animal species 
(Schuh, 2003). In 1735, Linnaeus continued to revise his Systema Naturae, as he re-
evaluated his concepts and as more plant and animal specimens were sent to him 
from many regions of the world (UCMP Berkeley, 2010).  
The Linnaean system of zoology nomenclature is an effective system for 
communicating information on biological classifications (Schuh, 2003). It has been 
used and adapted by biologists for 250 years. The botany and zoology classification 
system that scientists use today is based on Linnaeus’ arrangement and despite 
changes over time, “Linnaeus is still honored for having first enunciated modern 
taxonomic principles” (Clary & Wandersee, 2013, p. 33). “Inherent in the Linnaean 
system is the indication of hierarchical relationships” (Schuh, 2003, p. 59) to include 
kingdom, phylum, class, order, family, genus, and species. “Under the current system 
of codes, it is now applied to more than 2 million species of organisms” (Clary & 
Wandersee, 2013, p. 18). Species names are based on Latin, Greek or, nowadays, 
Latinised English. Linnaeus introduced the binomen, or “Latin name” system (Clary 
& Wandersee, 2013). As such, “names have meaning only when those who use them 
jointly understand the concepts attached to them” (Schuh, 2003, p. 60).  
Taxonomy is the classification of living things and the study of the 
relationships between living organisms. “Biologists employ taxonomy to identify and 
determine relationships among extinct and living organisms” (Clary & Wandersee, 
2013, p. 31). Czechura (2009) defines non-Indigenous taxonomy in terms of 
relationships and these are judged by “similarities in physical appearance, structure, 
behaviour and genetics.... Once a scientific name is proposed and adopted it will 
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remain in use as long as it applies to a valid species, genus, family or other level of 
the taxonomic hierarchy” (p. 12).  
Zoologists who work on animal classification identify, describe, name new 
species, and arrange them into groups according to how they believe the new species 
are related to other animals. However, Czechura (2009) continues:  
The variety of animal life is enormous. For each of the species so far named 
we have at least some information, such as what they look like, where they 
live, and so on – but how do we organise this information so that we can 
quickly find out what an animal is called, which are its closest relatives, and 
what else is known about it? (p. 12) 
The great Swedish biologist Linnaeus made three influential contributions, 
according to Wilson (2005). “The first, presented in the Leiden Systema Naturae of 
1735, formalized the hierarchical system of classification used today” (p. 345). The 
second major contribution was the binomial nomenclatural system with two 
Latinised names, followed by a diagnostic account (Wilson, 2005). The third major 
contribution was his “initiative to find and diagnose the entirety of biodiversity.... 
Such an effort became technically possible in Linnaeus’s scheme because large 
numbers of species, including novelties, could be diagnosed and labelled efficiently” 
(Wilson, 2005, p. 345). 
The next section briefly discusses KLIK and the students’ strengths and the 
knowledge of their place, Koora!  
1.2.3 Koora Local Indigenous Knowledge (KLIK) 
Aikenhead and Michell (2011) claim that “ways of knowing nature are also 
known as Indigenous knowledge, Aboriginal knowledge, Aboriginal science, 
Indigenous science, Traditional knowledge, Traditional ecological knowledge, 
Native science, and so on” (p. 3). In Canada, Battiste and Henderson (2000) defined 
Indigenous knowledge as “highly localized and social. Its focus is the web of 
relationships between humans, animals, plants, natural forces, spirits, and landforms 
in a particular locality, as opposed to the discovery of universal laws” (p. 44). 
According to Langton and Nakata (2007), there is an “increasing global recognition 
of Indigenous knowledge as distinct, legitimate, valuable and vulnerable systems of 
knowledge” (p. 15). Indigenous knowledge is understood to be the traditional 
Chapter 1: Introduction 19 
knowledge of Indigenous peoples, according to both authors. They state that a 
common misunderstanding is that Indigenous knowledge equates to “past” 
knowledge, when in fact Indigenous people view their knowledge as continuing. 
“Indigenous knowledge systems are now recognised as dynamic and changing, orally 
transmitted from generation to generation and produced in the context of Indigenous 
peoples’ close and continuing relationships with their environment” (p. 15).  
In this study, KLIK relates to the accumulated experience, the local names, the 
local zoology lexicon, the local knowledge of the surrounding bush, the hunter’s 
knowledge of animals, the knowledge that is unique to Koora. The story of the Short-
beaked echidna or porky (T. aculeatus) in Figure 1.1 was purposefully made 
noticeable in the Indigenous and non-Indigenous series of zoology taxonomical 
lessons for local Indigenous students in the MCZ Program.  
Porky context: Why include KLIK in the science classroom?  
Animals are part of everyday reality in Koora and omnipresent: the Indigenous 
art work on buildings, animals being represented during local corroboree dancing, 
students riding horse bareback during and after school, joeys (juvenile kangaroos) or 
emus in backyards as pets, pythons slithering through town outside the post office, 
kangaroo Kup-murri (local underground oven cooking over river stones), and so on. 
During the winter months, the porky or echidna (T. aculeatus) hunting and tasting is 
the ultimate courtyard experience with relatives and friends. It is the quintessential 
experience for all local community members of all Indigenous Nations. The porky’s 
smoking aromas perfume the entire community. Students (male and female) hunt 
porkies accompanied by Uncles, Elders, or older siblings and adopt the quietude of 
nature when retreating in the bush. This was the ideal moment for me to establish 
connections and engage in conversations with the students. I lived in the community 
with porky hunters and students for eight years and witnessed on several occasions 
how Indigenous people’s close connection to the land during the porky hunting 
ceremony was critical for Koora people’s health and happiness. The students 
displayed enthusiasm, engagement, concentration and interest in the porky hunting 
activities.  
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The Ol’ Man (Uncle Jolly – Culture teacher) and a School Liaison Officer (Uncle Evale) assist the 
students as part of school activities out bush to hunt the porky, a local figure of iconic proportion. 
After initially asking permission of their forebears, as a spiritual gesture, and part of local cultural 
protocol, the “mob” enters “country”, and the participants are in search of the local vertebrate delicacy 
(porky), known by the non-Indigenous world as the Short-beaked echidna (T. aculeatus). Both Elders 
lead the mob into the scrub in the short grass, where the little fellows live. Deep into the underworld 
of the bush, the Elders rely on a heightened sense of vision, hearing and smell to locate their prey 
because of the characteristic pheromones released by the egg-laying mammal. I notice how vigilantly 
the Elder hunters behave in the bush by smelling the wind to detect the porky’s earthy pheromones 
from an unimaginable distance. Students soak up the unique hunting atmosphere and skills in tangible 
ways and observe attentively. They are directly trained along the way during the porky hunt. An axe, 
patience, an old sack, time, a winter dawn/dusk, and a mirror/CD to reflect the sun’s light into the log 
are the basic requirements. The hunt also requires formidable physical skills, which were 
demonstrated for an extended period of time by the two Elders just to retrieve the vertebrate out of its 
log hiding place. As well, incredible tactical procedures are necessary, and an array of skills is 
displayed in unison by students and two Elders. Very few words of instruction can be heard from the 
Elders to lure the burrowing monotreme into range. However, with each hitting sound of the axe 
hammering the log with aplomb and steely intent, the porky claws itself further away and retreats 
silently. Finally, the mammal capitulates deep within the enormous log after one hour and a half of 
hard labour. Indigenous peoples of the area would go to any length to collect the prized animal. At 
school, the students prepared the porky in the traditional manner. During the de-spining process, 
Uncle Evale, Uncle Wallace, and Uncle Jolly tell stories of unleavened bread called damper, baked in 
Koora, out bush on the open fire in the olden days, from Acacia seeds prepared by their parents. The 
heart, liver and kidneys of the porky are considered delicacies and are offered to Elders first. The 
porky may also be cooked on a camp fire, underground (Kup-murri) or even in the oven. The porky is 
always accompanied by damper, concocted by another specialist, Aunty Kirries. Damper is bread 
made of salt, flour and water, without yeast, and it goes down like a treat. The two Elders and the 
students finally savour their triumph. Both Elders have done enough to treat them and earn more 
respect from the students. The students’ cooperation and the dazzling display of bush prowess and 
knowledge is second nature to Indigenous. In fact, the Elders inherited their skills from their 
forefathers and the strategies displayed by them have been honed for thousands of years. Indigenous 
people of this region have used their ingenuity to live here alongside all local animals of Mother 
Nature’s Queensland hinterland. The vast dry scrub surrounding Koora is nature at its most vigorous 
both for Indigenous people and for myself!  
Figure 1.1. Teaching from country: Porky hunting. 
The vignette in Figure 1.1 is an account of my experience rather than a local 
narrative from a community member. Please note that in this account, Elders and 
other respected community members are often referred to as “Uncle” or “Ol’ Man” 
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regardless of whether they are related or not. This terminology is discussed in Ober 
and Bat (2007). In Figure 1.1, a very brief summary of the hunt experienced by the 
students and me is presented. These frequent and seasonal events are locked in my 
memory. These are special cultural moments the BHS Indigenous staff were happy 
to share with me. I acknowledge that it was a privilege to be accepted and come to 
know about this shared knowledge. Due to cultural sensitivities and out of respect for 
local Koora knowledge of all community Elders, it is not appropriate for me to 
graphically depict the porky hunting narrative. This is why a shorter version of the 
porky hunt is presented here.  
The two Elders in the porky hunting vignette and many other community 
members such as parents, relatives, Uncles, and older siblings are charged with the 
task of “Caring for Country”, and preserving this bush ceremony for the benefit of 
future generations, as stated by Uncle Jolly and Uncle Wallace. My class 
acknowledged and assisted this process by continuing this tradition that relies on 
Indigenous people’s strengths and local practices and customs being transmitted to 
the next mob by means of oral description and actual demonstration, showing a 
fascinating resemblance to the Montessori teaching practices with materials.  
KLIK: Sample 
Incorporating KLIK into the localised MCZ Program has many advantages. 
According to UNICEF (2004), using local knowledge of Indigenous people in a 
science teaching program helps unite or align local realities of learners with their 
school experiences. Students may then develop their talents to their full potential, 
gain confidence and develop their sense of resourcefulness and their ingenuity at 
school to gain life skills. Using Indigenous knowledge in schools helps students 
understand and experience pluralism and democratic coexistence (UNICEF, 2004). 
Eight years’ experience in Koora confirmed that it was a challenge to engage 
Indigenous students with Western science topics such as the Linnaean zoological 
taxonomy. Yet, ironically, the study of local fauna was an area in which there was 
much Indigenous knowledge and skills that I certainly celebrated in the science 
classroom. Regularly, animal narratives of the past were being told by the Indigenous 
BHS staff and impromptu visiting Elders. Narratives similar to the one below 
surfaced in class, in the community streets or in the hallways of BHS. A KLIK 
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sample detailed during early non-Indigenous settlement days in Koora by L’Oste-
Brown et al. (1995) is presented below.  
When a cut or sore would not heal, goanna or echidna fat would be rubbed 
into the wound. Mussel shells would then be burnt and ground up into a 
powder. This ash would then be applied on top of the layer of fat. This 
would be carried out regularly and as well as speeding up the healing of the 
wound, it would prevent scarring. (p. 32) 
The following are other examples of KLIK that have the potential to transform 
and enliven the non-Indigenous zoology curriculum by instigating work from the 
known to unknown. Historically, the Koora mob used leaves for medicinal purposes 
(Gumbi Gumbi), “bark for quinine, stringy bark trees to erect shelters during hunting 
trips, kangaroos and their skins used for clothing and mats, witchetty grubs in young 
trees, considered good tucker, and plentiful animals such as goannas, wallabies and 
porcupines” (Crisp & Talbot, 1999, pp. 30-31). Wright (1981) explains that: 
possum-skin rugs could protect a whole family from rain and cold in the 
short winter season. Nets, sometimes hundreds of feet long, could catch and 
hold kangaroos driven towards them, or fish herded into them. Long-handled 
scoop-nets caught other fish…. Local Aboriginal people of the Koora plains 
decorated their bodies with feathers…. fish which had been killed by 
poisoning the water with crushed emu-apples. (pp. 18-20)  
This study is the untold story of how KLIK today was integrated along with the 
customary non-Indigenous Montessori Eurocentric taxonomical zoology in this 
remote area of Queensland. The porky vignette in Figure 1.1 is an ideal KLIK 
sample. It was an honoured hunting event integrated into the curriculum within the 
MCZ Program, and other lessons stemmed from the local Indigenous knowledge and 
the little porky. I used these local narratives during the science lessons to encourage 
engagement of usually disengaged students in Koora. A process for incorporating 
KLIK into the curriculum in a more systematic and sustainable manner beyond 
personal practice is described in Chapter 6. 
A comparison of the Indigenous and non-Indigenous curricula and resources in 
science is included in Chapter 4 (Table 4.4 and Table 4.5). These tables exemplify 
the importance of KLIK and foreshadow the key argument of the thesis and the 
wider implications of using local practices in the science classroom. The intention of 
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the study is to use KLIK to develop engaging zoology lessons based on the zoology 
cultural interface to engage the students and share with them the Linnaean Western 
taxonomy in a two-way approach.  
1.3 PURPOSES: THE INTENTION OF THE STUDY 
This study argues for the use of the Koora cultural interface, the students’ 
environment (community) and their culture and prior experiences as a bridge during 
the zoology lessons. It is the contention of the study that “science education would 
appeal to a greater number of Indigenous students if there was a proper connection 
between what the students learn and do in their everyday life outside the school with 
what they study academically in school” (Ezeife, 2003b, p. 337). Ezeife affirmed that 
the “injection of teaching materials/activities, concrete examples, and other resources 
from the students’ culture and environment, facilitates teaching and enables the 
students to learn meaningfully” (p. 338). Figure 1.2 illustrates the intentions of this 
study and highlights the cultural interface between the many cultural viewpoints.  
 
Figure 1.2. Cultural interface of the BHS MCZ Program. 
The major foci of the study were not only to balance the number of Indigenous 
and non-Indigenous zoology lessons contained in the MCZ Program but “to promote 
consideration of different worldviews and facilitate a two-way exchange of knowledge 
and cultural understanding” (Michie & Linkson, 1999, p. 3). The study explored the 
interface between Indigenous and non-Indigenous knowledge via the little porky. 
Uncle Evale commented that the status of the porky was uncontested amongst the 
Indigenous science and 
knowledge 
e.g., Koora Local 
Indigenous Knowledge 
(KLIK)  
Zoological learning: 
Cultural interface 
chamber 
Non-Indigenous science 
and 
knowledge 
e.g., Linnaean-based 
classificatory system 
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many Indigenous Nations in Koora. The porky was the most significant local narrative 
because this local monotreme propelled the students from the familiar Indigenous to 
the unfamiliar non-Indigenous zoology classification. Transitional or bridging 
activities between Indigenous and non-Indigenous views and understandings of nature 
are described by Nakata (2008) as cultural interface where “the intersection of two 
distinct cultures is a trajectory that is very complex” (p. 199). The question in Koora of 
utilising KLIK during the MCZ Program was particularly “prickly”. From which of the 
fifty-two founding Nations would the Indigenous knowledge be drawn? The seven 
BHS Indigenous staff revealed two relatively safe cultural anchors (porky hunting and 
animal narratives) and both were vital notions of the thesis at the cultural interface. 
Most importantly, the porky and local oral narratives were neutral elements of the 
Koora community because they did not favour any of the founding seventeen language 
groups in Koora nor did they discriminate against any one of the fifty-two local 
originating mobs because all Indigenous in Koora today have adopted the porky 
hunting tradition. This insight was revealed by the Indigenous BHS staff.  
This study was not an attempt to determine what needed fixing (the deficit 
model), nor about neo-colonialist terminologies and condescending, derogatory 
expressions such as “legitimising Indigenous knowledge” in the MCZ Program or 
“empowering the Indigenous Koora mobs”. Using this word “legitimising” reveals 
the underlying prejudices directed against Indigenous people. Using the verb 
“legitimise” reinforces the idea that Indigenous is not legitimate. It triggers the 
prejudice in the reader’s mind. Instead, this work is written in a way that indicates it 
is natural and right to include Indigenous culture as part of the classroom routine. 
The terms empower, empowered, empowering, and empowerment, when used in a 
cross-cultural context such as in Koora, may be interpreted by some as racist because 
members of the dominant, non-Indigenous society might be seen as the power 
holders. Condescendingly and patronisingly, they are perceived as granting some of 
that power to the non-dominant Indigenous society. Here, I use the words empower 
and legitimise to demonstrate the philosophically opposite Montessori stance from 
which I endeavoured to support learners to develop skills, knowledge and 
understanding of the present and future benefits to individuals and communities of 
the learning I facilitated. 
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This study is about celebrating Indigenous knowledge, contextualising, 
incorporating, valuing, integrating, sharing and decolonising the Western curriculum. 
This study is about: (a) seven Indigenous BHS staff members’ involvement in the 
science classroom; (b) classroom involvement in the community; (c) two-ways 
science (Western and local Indigenous) and the interface between both views and 
their different understandings of nature; (d) Indigenous identity of a group of 
students in a remote community high school; and (e) exploration and celebration of 
KLIK: porky hunting, porky articulation or reconstruction of the skeleton and local 
narratives as a means of studying animal classification.  
The overarching aim of this study is to investigate the teaching and learning of 
both zoology classificatory systems, Indigenous and non-Indigenous. The study 
evaluates and explores the Montessori Method of teaching zoology through 
contextualisation in an Indigenous school, and develops a model that explains the 
impact of the approach on Years 8–9 Indigenous students’ learning of vertebrates. 
There are three particular objectives:  
1. documenting community Elders’ animal stories and contextualising 
Montessori materials to integrate this knowledge; 
2. documenting Years 8–9 Indigenous students’ knowledge, affects and 
beliefs (about themselves as Indigenous as well as about zoology) as the 
Montessori Contextualised Zoology (MCZ) Program is explored with the 
students; and 
3. constructing a model of teacher, student, and community behaviours 
within the MCZ Program and evaluating its effectiveness for teaching 
zoology to Indigenous students.  
Thus, the study explores Indigenous learning, Montessori teaching methods 
and teaching practices in relation to zoology. In doing so, it seeks to identify teaching 
actions that enhance or inhibit Indigenous students’ zoology learning in the MCZ 
Program.  
1.4 DESIGN OF THE STUDY: ACTION RESEARCH, INDIGENIST 
RESEARCH FRAMEWORK AND MONTESSORI METHOD 
There are two crucial ideas embedded in the design of the study: (a) an 
Indigenist research framework that allowed a two-way approach to teaching and 
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learning to flourish, and (b) Montessori teaching and learning principles and 
technique of the lessons. These added to the strength of the main non-Indigenous 
research design: action research. The Montessori Method is usually considered a 
pedagogical framework because of its focus on catering for individual needs of all 
students and an emphasis on teaching and learning practices that are allied to a 
constructivist theory of learning. Moreover, the Montessori Method is considered a 
theoretical framework in this thesis because of the three inherent components of the 
Montessori system (the physical environment, the materials and the prepared adult) 
as well as the three-stage lesson being constructed in the zoology lessons delivered to 
student participants.  
Action research was used in this study in the manner recommended by 
Kemmis and McTaggart (2000), who argue that action research best happens by 
spiralling through the four cycles of planning, acting, observing and reflecting, and 
then revising the plan for another cycle. The eighty-three Indigenous and non-
Indigenous zoology lessons contained in the MCZ Program and included in 
Appendix CD5A (Zoology Lessons) are described using this four-step format. 
However, because the lessons were meticulously written in clusters, inside the thick 
description of Appendix CD5A, the four steps were used to scaffold the discussion 
for each cluster of lessons rather than each individual lesson. These zoology lesson 
clusters describe what was planned to achieve in each of the zoology lessons, 
followed by a list of actions undertaken in order. A series of larger sections entitled 
observations with low inferences examine the events that occurred when each action 
was undertaken. Finally, reflections state what the observations mean and prepare for 
the next cycle of lessons.  
Two-ways was the overall concept that allowed two views and understandings 
of nature to be heard in the science class, that is, the Eurocentric Montessori non-
Indigenous vertebrate knowledge and the local Koora view on animals (KLIK). 
However, the MCZ Program was “powered” by KLIK community-based zoology 
and an Indigenist research framework that presented a culturally responsive approach 
to teaching and learning and an Indigenous curriculum contextualised to culture. 
Culturally relevant approaches to teaching with an emphasis on the importance of 
place were the focus of the MCZ Program. The study attempted to use 
methodologies partly informed by an Indigenous interpretive framework. The 
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science lessons developed early in the MCZ Program were built around Indigenous 
epistemologies (ways of knowing), axiologies (ways of doing) and ontologies (ways 
of being) following the four-step action research process. Teaching Indigenous 
zoology classificatory systems with local materials was developed in cooperation 
with the Indigenous mob, including the students and seven Indigenous BHS staff.  
The Montessori Method supported the procedure of a specific teaching 
delivery for its taxonomical Linnaean materials for the notions of kingdom, phyla, 
classes and orders of the vertebrates. Maria Montessori called this style of delivery 
the Technique of the lessons, the Three-staged lessons or the Three-period lessons. 
Montessori (1967b, pp. 156-158) clarifies the three-stages as: (a) First Stage: The 
association of the sense perceptions with names (This is…); (b) Second Stage: The 
recognition of the object corresponding to the name (Point to…); and (c) Third 
Stage: Remembrance of the name corresponding to the object (What is this?).  
Further, the AMI recommends the delivery of a series of zoology lessons in a 
predetermined order. However, I had to re-imagine and re-design the original 
Montessori Linnaean materials with local species of vertebrates and other strategies 
designed for non-SAE speaking learners. This was accomplished in order to align the 
home everyday experiences of the Indigenous students with those of the school. The 
action research four-step process was rigorously followed for the presentation to 
students of Montessori zoology materials.  
1.5 SIGNIFICANCE OF THE STUDY 
Research into improving and adapting science teaching to take into account the 
needs of Indigenous learners is still in its infancy (Ezeife, 2003a). Michie, Anlezark, 
and Uibo (1998) contend that to value Indigenous zoological knowledge, students 
need to be exposed to it through their science education program. Michie et al. 
(1998) declare that the value of Indigenous science as a way of teaching about the 
culture has been basically unrecognised. The authors continue by saying “there have 
been only fragmented approaches, such as teaching about bush tucker, without 
looking at deeper understandings about the people – without establishing a link to 
their culture” (p. 4). McKinley (2005, p. 237) states that while there is an emerging 
international literature on effective classroom practice for ethnic minorities, there is 
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still a need for substantial research on successful classroom practice specifically for 
Indigenous students.  
Furthermore, despite the fact that the Montessori model is associated with 
thousands of schools worldwide, on all continents, and has a long history 
(Montessori celebrated 100 years in 2007), little is known about its effectiveness 
(Rathunde & Csikszentmihalyi, 2005). Cossentino (2005) argues that “both the 
method and the movement remain largely unstudied by mainstream educational 
researchers” (p. 212).  
By using an approach that integrates the Montessori Method with an Indigenist 
research framework through the MCZ Program, this study is of benefit to 
researchers, teachers and principals within Indigenous communities worldwide. 
Practical answers in the field of cultural border crossing with Indigenous students 
and hands-on materials for both non-Indigenous and Indigenous views and 
understandings of nature are an outcome. 
1.6 STRUCTURE OF THE THESIS 
The Preamble described the context of the study with the iconic Short-beaked 
echidna, commonly known locally as porky or porcupine, and its meaning to the 
local Indigenous people of the area. Chapter 1 presented the central issue of this 
thesis, and the merging of Indigenous knowledges with Montessori curriculum to 
engage students in their science learning. This chapter first summarised the 
background of the study and what led me to investigate the concerns surrounding 
non-Indigenous zoology taxonomy with Indigenous students. Chapter 1 overviewed 
three key notions in the context of the study: some initial explanations surrounding 
the Montessori Method, the concept of taxonomy and the Linnaean classificatory 
system, and the integration of KLIK into the science classroom. The transitioning of 
the zoology lessons between Indigenous and non-Indigenous science and between 
the students’ familiarities and school experiences to achieve cultural border crossing 
was discussed. The culturally responsive Indigenous content or porky lessoning was 
considered in relation to teaching science in Koora. The chapter then presented three 
significant research objectives of the study, followed by a brief overview of the 
design of the study and the significance of this research. Chapter 1 concludes with a 
brief outline of the remaining chapters of the thesis.  
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In Chapter 2, the research literature is reviewed and critiqued on a range of 
topics and approaches to science education for Indigenous students. The claims and 
counter-claims over their effectiveness for teaching and learning in the classroom are 
established. Particular attention is given to practices and how they encourage student 
engagement and participation and the consequences for science learning. The chapter 
is subdivided into ten sections: Indigenous education, role of teacher, learning styles, 
pedagogy, teaching strategies, science curriculum and worldviews, resources, science 
education and zoology, zoology taxonomy and teaching, and identification of the gap 
in research. The implications from the literature impacting on this study are 
highlighted. 
Chapter 3 presents two theoretical frameworks that are allied to the non-
Indigenous methodology of action research. Indigenist research is the first theoretical 
framework described. The process of listening to the voice of the local Koora mob is 
explained, that is, listening to the twelve participant students, Elders and the seven 
Indigenous staff at BHS during the science lessons. The two-way approach to teaching 
and learning and cultural interface are subsections of this first theoretical framework. 
The Montessori Method and the Montessori technique of the lesson, called three-
staged lesson (or three-period lesson) is the second theoretical framework. Also, the 
following Montessori concepts were of high interest to me in Koora in order to engage 
the student participants: (a) concentration; (b) working until satisfied for as long as the 
student wishes; (c) working independently; and (d) freedom of choice, freedom of 
work, freedom to work with whoever, wherever. Chapter 3 concludes with a section on 
home languages and Standard Australian English and how Kriol and the variety of 
Aboriginal Englishes were my daily challenges in the science classroom. Language, 
culture and pedagogy were linked and were critical for me.  
In Chapter 4, the theory behind the methodology of action research design is 
described. The initial section introduces the methodology used in the study and the 
stages by which this methodology was implemented. This chapter describes the 
design of the study to achieve the aims stated in Chapter 1. Participants, instruments, 
procedure and timeline form other sections of this chapter.  
The results contained in this study are in the form of: (a) rich or thick 
descriptions, that is, presentation of the MCZ Program, lesson by lesson (Appendix 
CD5A); and (b) pre- and post-evaluations (Chapter 5). Appendix CD5A entitled 
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Zoology Lessons is the first results chapter and provides an in-depth, comprehensive 
thick description of all eighty-three zoology lessons pertaining to the porky and 
vertebrate classification. The action research four steps are thoroughly detailed in 
clustered zoology lessons (plan, action, observation and reflection). These were 
placed in an appendix due to their size. 
Chapter 5, entitled Reflections and Themes, is the second results chapter. 
Chapter 5 compares and contrasts the pre- and post-evaluations and initiates 
preliminary reflections around high-frequency themes. Chapter 5 justifies the five 
themes or commonalities that emerged from Appendix CD5A which also sets up 
Chapter 6 Discussion. The relationship between results and discussion is particularly 
critical for qualitative action research style theses. The connection between results 
(Appendix CD5A and Chapter 5) and discussion (Chapter 6) is logically constructed 
from results to themes.  
In Chapter 6, five high-frequency themes are described in more detail. In this 
discussion chapter, a clear line of argument with the five themes is established in 
terms of the data from both results chapters (Appendix CD5A and Chapter 5). 
Chapter 6 also discusses the results in relation to the literature reviewed under five 
themes that illuminate major points, leading to the Porky Model.  
In Chapter 7 (Conclusion), a summary of the thesis and discussion of the 
findings with respect to the purposes of the study is presented. The major theoretical 
findings and the limitations are expressed. Future research is also elaborated.  
1.7 CONCLUSION 
It was important for me to consider the porky at cultural interface and how it 
can be translated into teaching and learning approaches in the classroom in science 
education. This thesis explores the potential at the interface between Indigenous and 
non-Indigenous zoology and how students may regain part of their identity because 
of the porky rekindling and naturalising KLIK in the pedagogy and in the zoology 
curriculum.  
Chapter 1 argued that meaningful teaching and learning episodes in the 
classroom must not be isolated from the world of students’ experiences and personal 
engagements outside the classroom. For authentic experiences to occur in the science 
classroom, the local voices of community members and of students must be heard 
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during the contextualised science lessons. Can KLIK be retrieved and incorporated 
into a local science program and how can this be achieved respectfully to maximise 
students’ engagement? Some teachers aim to develop culturally responsive science 
programs and the next chapter draws on the relevant literature to critically assess the 
assumptions and practices of Indigenous knowledge teaching and learning. For me in 
Koora, contextualisation to culture, that is, teaching with what already exists in the 
community as well as teaching zoology in an authentic fashion, closer to the reality 
and experiences of the students, are of critical importance.  
Note: Appendices containing extra information with respect to the zoology 
lessons (labelled CD5A and including sub-appendices) as well as appendices relating 
to other chapters of the thesis (labelled Appendix CD0, CD2, CD3, CD4, CD5B, 
CD6 and CD7) have been placed in a separate document on a CD that accompanies 
this thesis. Throughout the thesis, these appendices will be referred to using the 
nomenclature “CD” in the references. Appendices providing further information with 
respect to ethics and instruments from the Research Design chapter (Chapter 4) are 
labelled Appendix A to Appendix G and have been placed at the end of the thesis in 
alphabetical order. 
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Chapter 2: Literature Review 
The previous chapter presented the central issue of this thesis, merging 
Indigenous perspectives into the well-established non-Indigenous zoology 
curriculum. The central issue of this thesis concerns the interface between 
Indigenous views and understandings of nature and the foreign Eurocentric 
knowledges of the Montessori non-Indigenous zoology curriculum to engage 
students in their learning. Chapter 1 argued that the classroom should be viewed as a 
context for bringing together and learning about Indigenous knowledge and 
Montessori zoology curriculum. It further argued that zoology learning in the 
classroom can be significantly enhanced through engagement, with high school 
Indigenous staff and community members, that promotes Indigenous knowledges as 
learning experiences. It emphasised the importance of such engagement for the 
construction of learner identities and respect and honour for localised Indigenous 
knowledge. This chapter looks critically at relevant literature and research to address 
the first two of three research objectives of the study:  
1. documenting community Elders’ animal stories and contextualising 
Montessori materials to integrate this knowledge; and 
2. documenting Years 8–9 Indigenous students’ knowledge, affects and 
beliefs (about themselves as Indigenous as well as about zoology) as the 
Montessori Contextualised Zoology (MCZ) Program is explored with the 
students. 
Discussions about Montessori teaching, learning and curriculum are provided in 
expansive detail in Chapter 3.  
This chapter reviews and compares the critical topics deemed important to this 
study (see Figure 2.1) and considers the arguments and evidence for and against 
these. The chapter concludes by identifying a major gap in the research literature that 
the study addresses. Figure 2.1 is used to focus the readers on what is addressed 
sequentially in this chapter, beginning with Indigenous people, education and 
engagement.  
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Figure 2.1. Overview of the review of the literature. 
2.1 INDIGENOUS PEOPLE, EDUCATION AND ENGAGEMENT 
Indigenous people worldwide are educationally disadvantaged (Beresford, 
Partington, & Gower, 2012). Krause et al. (2006) state that Indigenous people:  
experience poorer educational outcomes than their non-Indigenous 
counterparts in terms of achievement, participation, attendance and 
experience of school. This is true of Native Americans, the Inuit in Canada, 
Maori in New Zealand, and Aboriginal people and Torres Strait Islanders in 
Australia. (p. 341)   
Hyde et al. (2010) claim that in Australia, there are considerable differences between 
Indigenous and non-Indigenous youths when it comes to educational opportunities 
and outcomes: 
The overwhelming majority of Indigenous students attend school until Year 
9 but the number drops off significantly in senior secondary. Only 33% go 
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on to complete Year 10. This is a major concern in terms of literacy, 
numeracy and school attendance for governments and educational 
institutions across the country. (p. 339)  
Those living in remote communities across Australia have living standards as 
deprived as those of some of the most disadvantaged people in Third World 
countries (Beresford et al., 2012; Novak, 2006). The term Fourth World is used to 
describe the world of Indigenous people living in a First World country. A study 
conducted by the Organisation for Economic Co-operation and Development 
(OECD) has demonstrated that Australia is falling behind other industrialised 
countries in closing the ever-increasing gap in academic attainments of its best and 
poorest students, the latter of whom are primarily Indigenous Australians (Artelt, 
Baumert, Julius-McElvary, & Peschar, 2003). National reports have acknowledged 
repeatedly that Indigenous Australians are educationally disadvantaged and 
participate less in education compared to the rest of the population (Beresford et al., 
2012; Commonwealth of Australia, 1994, 1995, 2002; Hughes, 1998; Perso, 2012).  
In terms of achievement gap, school attendance and completion rates for 
Indigenous Australians increased between 2006 and 2011, however results from the 
2012 Programme for International Student Assessment (PISA) reveal that Australia’s 
Indigenous 15-year-olds remain around two-and-a-half years behind their non-
Indigenous peers (ACER, 2013a; ACER, 2014b). Many Indigenous students come to 
school with layers of disadvantage such as lack of access to educational resources, 
quiet spaces to work, books, school bags, adequate food and sleep. They are more 
likely to attend schools in which there are many other low socioeconomic students, 
and the effects of attending such schools have been shown to have a huge impact on 
student achievement (ACER, 2013a). In a supposedly egalitarian society like 
Australia, it is expected that all students have the same opportunities. Yet, 
“Indigenous peoples of Australia do not have equal outcomes in terms of 
achievement and participation in education, which suggests that opportunities are not 
equally available to all” (Krause et al., 2006, p. 313). 
2.1.1 Educational concerns and engagement: Indigenous communities 
A range of educational concerns exist in Australian Indigenous communities. 
Student engagement in remote and rural education systems may be a challenge for 
most teachers when implementing the science curriculum. Issues at school for 
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Indigenous learners are manifold from the day they begin their formal non-
Indigenous schooling. “Aboriginal children have to confront another world. This is a 
world in which their own values and culture are denied, their language and 
communication strategies are challenged, and their identity and self-confidence are 
threatened” (Reynolds, 2002, p. 18). In addition, there is a plethora of other factors 
affecting Australian Indigenous students. Below, a discussion is presented about 
other significant issues for Indigenous learners at school, for instance poverty, school 
attendance, language, health, and the curriculum. 
Poverty  
Many authors believe that poverty affects students’ educational outcomes and 
engagement in schools. Poverty may also affect the students’ motivation, learning 
and concentration in class. Krause et al. (2006) state that “poverty is associated with 
a number of health, cognitive and socio-emotional outcomes for children, each of 
which can in turn affect educational outcomes” (p. 335). Hyde et al. (2010) also 
believe that in marginalised areas, poverty and other factors can “cumulate to restrict 
and frustrate the access and successful participation of Indigenous students in 
education” (p. 64). Hyde et al. (2010) claim that “those in the poorest sections of our 
communities are more likely to be socially disadvantaged, malnourished, below 
literacy expectations, unable to access social and moral role models, and lacking in 
emotional support” (p. 337). A cycle of disadvantage can emerge among those in 
poverty and those with poor health, low nutrition, delayed cognitive development, 
delayed personal and social development, low levels of literacy and numeracy, and 
low levels of participation in education and schooling. Children’s development and 
engagement at school may be affected by such environmental factors due to poverty.  
School attendance and teacher expectations 
Irregular attendance at school is a major issue for school administrators and 
educators. The attendance literature for Indigenous students suggests that high 
attendance equates to success or better academic performances (ACER, 2014a). 
Groome and Hamilton (1995) talked about a national emergency regarding the 
situation with Indigenous Australian high school students. These authors of a 
government report state that Indigenous students are likely to lose between two and 
four years of schooling through absenteeism. One of the many reasons mentioned in 
the report for poor attendance is disaffection with school. Also, Indigenous students 
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do not attend school regularly because of social and environmental factors such as: 
(a) high levels of poverty, (b) lack of cross-cultural understanding of Indigenous 
cultures from non-Indigenous people, (c) isolation of many Indigenous communities, 
and (d) relative absence of curriculum related to Indigenous cultures (ABS, 2000; 
Beresford et al., 2012; Perso, 2012). Absenteeism is a serious concern to anyone 
involved in Indigenous education. 
The non-Indigenous teacher in remote communities may exacerbate an already 
tense situation if he or she has low expectations (Sarra, 2011a) of the capabilities of 
the Indigenous student. According to Dockett, Mason, and Perry (2006), low 
expectations may create an unhealthy starting point for years of formal education. 
Basically, lack of cross-cultural skills and low expectations hurt the non-Indigenous 
teacher. Sarra (2007) argues that educators need to understand the dynamics that 
underpin the failure of many Indigenous students in Australia. Teachers blame 
students, community and the complexities of their communities for low attendance 
and low achievement. Sarra’s position is that the most important concern that needs 
to be confronted is the culture of low expectations by teachers in order to revert the 
current underachievement patterns (Sarra, 2011a).  
Language  
The formal language associated with schooling is an important concern for 
students and this may potentially engage or disengage students. Language concerns 
need close consideration. Dockett et al. (2006) discuss many factors that affect the 
transition from home to the school program for Indigenous students, such as teacher 
expectations, school curriculum, community-family-school connections, Indigenous 
culture within the school, and language.  
Standard Australian English (SAE) non-Indigenous lessons have the potential 
to impede the academic, social and emotional development of the youths and their 
engagement in schools. Indigenous people’s proficiency in Aboriginal English (AE) 
disadvantages them in the face of a lesson delivered in SAE by a non-Indigenous 
teacher. Not being SAE competent is considered to be a fundamental barrier to 
Aboriginal and Torres Strait Islander peoples’ participation in education (Department 
of Employment, Education & Training [DEET], 1994; Perso, 2012). The different 
cultural socio-linguistic backgrounds of Indigenous learners must be considered by 
the non-Indigenous teacher otherwise he/she will see deficits in Indigenous learners 
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when, in reality, they are following their protocols in oracy and literacy (Golding, 
1998, as cited in Oldfield, 2002, p. 6). Also, to further complicate my situation in this 
study, reading and writing skills did not appear to be as valued as oral skills at BHS 
among the students. Wood (2006) claims in this regard that:  
reading and writing skills are not common in Aboriginal society as they have 
an oral culture as opposed to a literate culture. Aboriginal children learn 
through watching or being shown how something is done. Stories and past 
experiences are passed on orally rather than through books or writing. These 
skills are therefore unfamiliar to many students in the classroom and often 
they fail to see the benefits, and reading for pleasure is virtually nonexistent. 
(p. 2)  
Health  
Health is affecting the Indigenous students within rural or remote communities 
and may be a potential road block to engagement. Poor nutrition can have an impact 
on education. At very poor levels, nutrition affects brain growth, physical growth, 
protection against disease and cognitive functions such as long-term memory 
(Krause et al., 2006). The authors report that “inadequate nutrition can also result in 
lethargy, which affects motivation” (p. 335). Further, “lack of access to health care is 
also an important factor in the high rates of otitis media” (Krause et al., 2006, 
p. 335). The authors explain that otitis media is a disease involving inflammation of 
the middle ear and associated deafness in Australian Indigenous children. These 
health concerns might result in school absence or in little engagement.  
Curriculum  
Perso (2012) defines curriculum as a “broad concept that includes knowledge 
and content, delivery and teaching, assessment and even reporting to parents… It is 
the intended and planned learning proposed by the system, school and classroom 
teacher” (p. 31). Many avenues do exist to aid the classroom curriculum situation in 
order to engage Indigenous students. The curriculum has to be supported by parents 
and carers of Aboriginal and Torres Strait Islander students who want to see: 
teachers who are culturally sensitive and aware, Indigenous staff who connect and 
relate to the entire community, and a curriculum that contains the local cultural 
history and heritage (ACER, 2014a). Michie et al. (1998) suggest that: “there have 
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been many attempts to engage students in an Indigenous perspective of science, 
although not always celebrating the role of Indigenous peoples” (p. 7). 
A culturally responsive curriculum also supports a developing sense of 
identity. Inclusion of Indigenous perspectives in the curriculum, closer to the 
experiences of the students, is a positive strategy listed by Groome and Hamilton 
(1995) to support Indigenous students. They discovered that “providing a curriculum 
and resource which supports and encourages the developing sense of identity and 
establishing Aboriginal Studies as a major curriculum area within the school would 
support the needs of adolescents” (p. ix). Therefore a local Indigenous curriculum, 
voiced by the local people, more in tune with the Koora region and with local 
identity and sense of belonging to the Indigenous family should engage students 
authentically.  
In summary, the literature supports the view that Indigenous students will 
engage significantly in class if a culturally responsive curriculum closer to the 
Indigenous people is in place and if the non-Indigenous teacher is aware of and 
sensitive to environmental factors such as poverty, school attendance, local 
languages, health, high expectations and curriculum. The role of the teacher of 
Indigenous students is another critical factor in students’ engagement and is 
acknowledged in the literature as being a key element for enticing them to work 
meaningfully, that is engaging students authentically or presenting a curriculum that 
is closer to the reality and local experiences of the students.  
2.2 THE ROLE OF THE TEACHER  
Of critical importance for the education of Indigenous children is the role of 
the teacher (Hill, 1989). “The teacher’s attitude is crucial to the wellbeing of 
Aboriginal children in schools for students in Years 5–10” (Godfrey, Partington, 
Harslett, & Richer, 2000, p. 12). With regard to the attitudinal and belief constructs 
examined in PISA for Australian students, self-efficacy and self-concept were found 
to have the strongest relationship with scientific literacy. Students who were more 
confident of their ability to solve problems and who had higher belief in their own 
capacity to learn on average performed significantly better (ACER, 2013b). This 
means that teachers who are able to support students’ science learning by addressing 
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their feelings of confidence and competence display positive teaching attributes or 
characteristics. 
2.2.1 Teacher characteristics 
Indigenous students have some preferences for teachers who possess certain 
characteristics. Aboriginal and Torres Strait Islander students want to have strong 
relationships with teachers who care for them, understand their home and family 
connections, know of their heritage, recognise their likes and dislikes, and 
understand the way they learn and their desires for the future (ACER, 2014b). For 
more than two decades, researchers have emphasised the Fanshawe (1976, 1989) 
teacher characteristics as critical. These characteristics include: (a) being warm and 
friendly; (b) making realistic demands of students; (c) acting in a responsible, 
businesslike and systematic manner; and (d) being stimulating, imaginative and 
original. Godfrey, Partington, Harslett, Harrison, and Richer (1999) as well as Munns 
(1998) and Turley (1994) cite humour and the teacher’s willingness to help students 
when they need assistance as two added characteristics of effective teachers in 
relation to Indigenous students. Godfrey et al. (1999) state that when Fanshawe 
(1976) developed the characteristics of the teacher of Indigenous students,  
he could not have envisaged that more than a quarter of a century later, the 
outcomes of Indigenous education would continue to suggest that few 
teachers meet these criteria – or equivalent ones – in a way that results in 
effective educational outcomes. (p. 2) 
Turley (1994) explains that teachers have to think two-ways, that is, beyond 
the curriculum and lessons, and also they must be thinking seriously about the 
affective side of the classroom. The author came to the following conclusions about 
teacher characteristics: 
What we hear from students when they speak about teaching and learning 
has less to do with teaching methods or strategies or specific activities 
teachers plan for classes than we might think. Rather, students think of 
personalities – qualities they would look for in any adult they come into 
contact with.… The students are concerned with the mechanics of teaching: 
teachers knowing their subject, evidence of thoughtful planning, using 
appropriate methods, giving adequate structure and direction. But they are 
equally, perhaps more, concerned with teachers using humor in the 
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classroom, treating students fairly, motivating students, avoiding boredom, 
showing tolerance, fostering student ambition, being interested in students’ 
lives outside the classroom. (p. 21)  
2.2.2 Non-Indigenous teacher in Indigenous schools 
Ideally, as Walter (2005) suggests, “Indigenous researchers and theorists 
approach their work through Indigenous perspectives, positing alternative ways of 
knowing ... The research view through an Indigenous, rather than a Western lens is a 
very different one and one that privileges the Aboriginal voice” (p. 29). However, 
school systems rely heavily on non-Indigenous teachers to staff predominantly 
Indigenous schools and many of these non-Indigenous teachers are not adequately 
prepared for the experience (Reynolds, 2002). At present, most teachers in 
Indigenous rural and remote communities are young and inexperienced non-
Indigenous teachers, cross-culturally unprepared (Reynolds, 2002). Also, the non-
Indigenous teachers’ focus is centred on the teaching of the customary Eurocentric 
curriculum mandated by the Australian Government.  
The 2013 report of the Expert Working Group on Indigenous Engagement with 
Science “recognises the urgency of increasing the engagement of Aboriginal and 
Torres Strait Islander peoples in the development and communication of sciences in 
Australia” (Milroy, 2013, p. vi). A key finding of the report is to achieve such an 
outcome by understanding and valuing Indigenous knowledge systems (Milroy, 
2013). The report also suggests acknowledging the significant contribution that 
Aboriginal and Torres Strait Islander peoples have already made to the development 
of science in Australia and sharing this with the Indigenous community as well as 
with the scientific and broader Australian community (Milroy, 2013).  
Partington (2003) mentions that government efforts to effect change in 
Indigenous education will not succeed by focusing on the students; teachers must 
change first. The non-Indigenous teacher must enable a respectful culture in schools 
and this may be possible by acknowledging the students’ competencies. The 
students’ potential might simply not be recognised at times, as stated by Dunn 
(2001), who claims that many Indigenous children have competencies which are 
often not valued in the school setting, such as independence and responsibility. The 
non-Indigenous teacher must also be mindful of power relationships between 
42 Two-way strong: A study of vertebrates using Queensland Indigenous knowledges and  
Montessori Linnaean materials to engage Indigenous secondary school students 
teachers, key Indigenous stakeholders and students. On this subject, Ashman and 
Elkins (2009) claim:  
we need to overcome the traditional power relationship between teachers and 
students that creates barriers to achieving inclusive classrooms.... Power 
relationships and hierarchies in education systems usually reinforce 
authoritarian teacher-student relationships that alienate many students. These 
traditional power relationships can even lead to student disengagement from 
school. (p. 405) 
In summary, low expectations of students, lack of cross-cultural skills, 
discarding students’ competencies, and power imbalances can all impede the 
effectiveness of non-Indigenous teachers and researchers in Indigenous schools.  
2.2.3 Teacher and students’ relationships 
Positive relationships between the teacher and students are critical for the 
Indigenous student (Beresford et al., 2012; Perso, 2012; Schott 2005; Turley, 1994). 
Surveys conducted Australia-wide in primary and secondary schools (Groome & 
Hamilton, 1995) found that schools and teachers are, in general, in relation to their 
Indigenous students, failing to provide them with the educational experiences which 
they and their parents desire and expect (also in Beresford et al., 2012). The surveys 
also found that young Indigenous people have a strong and growing sense of identity 
which, if recognised and supported by the school, can support higher academic 
achievement. O’Keefe (1989) emphasises that teachers of Indigenous students must 
first gain the respect and trust of the children and the community. 
Indigenous students will respond if the teacher displays patience, 
understanding and empathy with their culture and people (Linkson, 1999). Thus, no 
new non-Indigenous teacher can hope to achieve much with Indigenous students 
until he or she has developed a relationship of mutual trust and respect. Godfrey et 
al. (2000) state that “while the majority of Aboriginal children respect their teachers, 
they perceive that a proportion of their teachers do not respect them as individuals 
who have a right to all aspects of a rewarding educational experience in schools” 
(p. 12). Teachers who are unable to develop warm relationships with Indigenous 
students are wasting their time because knowledge and skills will simply not 
develop. As Munns (1998, p. 183) and Schott (2005, p. 51) observed, positive school 
relationships are crucial to successful outcomes for Indigenous students, particularly 
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the relationship between students and their teacher. However, Munns (1998, p. 184) 
also pointed out that relationships need to be developed at both a personal level, 
through shared cultural empathy, and a pedagogical level in order to achieve 
enhanced educational outcomes.  
Positive relationships with students can be established by “sharing family 
photos, being affectionate, showing genuine understanding of their needs and setting 
clear expectations” (Schott, 2005, p. 52). Godfrey et al. (1999), Groome and 
Hamilton (1995) and Schott (2005) all agree that sharing previous schools the 
teacher worked at, previous students, and past experiences in the classroom, provides 
a connection between teacher and students. Students spend their free time looking at 
photos. “In these ways, the teacher developed rapport with the students and they 
came to know him as a person, an attribute of teaching important to Indigenous 
students” (Groome & Hamilton, 1995, p. 4). Other significant preparations for the 
teacher in building relationships with Indigenous students concern the importance of 
non-verbal communication (Schott, 2005). The body language of a teacher is noted 
by the Indigenous students. A teacher’s attitude is critical, “as all children sense this 
through tone of voice, vocabulary, manner, expectations and comments” (Schott, 
2005, p. 52).  
Unsuccessful relationships with students can occur due to cultural 
misunderstandings (Godfrey et al., 1999). For instance, Indigenous students may find 
the teacher’s values and beliefs about hard work and success unpalatable if the 
students “come to believe that participation and enjoyment are adequate outcomes of 
schooling” (p. 12).  
If teachers are to be successful in class with Indigenous students, they must 
also be enthusiastic to deal with the affective essentials of the classroom 
environment. However for teachers of Indigenous students, caring means much more 
than the creation of warm, interpersonal relationships. Jones and Jones (2004) 
explain further: 
It also involves encouraging dialogue with students regarding circular and 
instructional decisions, listening to students’ concerns, ensuring that all 
students have an opportunity to experience success, and ensuring that 
learning is fun and interesting… As educators, we must realize that the 
feelings and perceptions of individuals in the classroom are important, 
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legitimate issues of concern that affect students’ motivation and 
achievement. (p. 80)  
Groome and Hamilton (1995) found that schools in general are not successful 
in recognising and meeting the needs of their Indigenous students. Successful 
schools respect and value all of their students as individuals, communicate with 
Indigenous families and create a teaching/learning environment which welcomes and 
fosters the identity of the young Indigenous people. Groome and Hamilton (1995) 
claim that “the best outcomes can be seen in school communities which have high 
levels of tolerance” (p. ix).  
2.3 INDIGENOUS LEARNING STYLES  
A learning style can be defined as “the way in which we learn best and retain 
the information or skill being taught” (Schott, 2005, p. 50). The Department of 
Education, Science and Training resource Literacy for succeeding at school (DEST, 
2006) describes “ways of learning” as developing from the ways in which people 
around a child interact with and teach the child and states that in many ways such 
learning practices are fixed by the time the child starts school. This means that in a 
classroom setting, obviously new ways of learning can be taught and learnt. 
However, Indigenous children learn best when their home and community 
experiences are reflected in the school programs.  
Students can develop “patterns of failure and reluctance to attend schools” 
(Gribble, 2002, p. 67) if teachers have difficulty changing their practice to meet 
Indigenous students’ ways of learning. However, Groome and Hamilton (1995) and 
Hyde et al. (2010, p. 73) caution against attributing all Indigenous learners with the 
same learning style or with one learning style. They explain:  
Mainstream education provision in Australia does not naturally support 
traditional Indigenous approaches to learning. Research since the mid-1980s 
has been influenced by the notion of learning styles. These studies theorise 
that cultural differences change the way in which we learn…. Indigenous 
students are culturally different and these differences need to be catered for 
in the classroom if the students are going to be successful. However, this is 
not to argue that there is any one clear Aboriginal learning style.  
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2.3.1 Indigenous and non-Indigenous learning preferences 
The literature reports that Indigenous and non-Indigenous students generally 
have learning preferences that may differ. For instance, the learning for Indigenous 
students must occur in a less regimented climate or favour spontaneous learning as 
opposed to more non-Indigenous structured learning in the confinement of the 
classroom. Harris (1990) investigates learning style theory for Indigenous children as 
he attempts to describe the Indigenous worldviews and links these to learning 
preferences. He suggests that Indigenous students have been unsuccessful at school 
because of the response from teachers to their learning styles. In contrast, students 
react positively when the teacher responds to their informal learning styles (Harris, 
1990), that is, when science learning occurs in appropriate informal environments in 
the bush. Other researchers also link informal teaching style to Indigenous students 
(Frigo, 1999; Hyde et al., 2010; Kanu, 2002; Yunkaporta, 2009). “Indigenous 
students learn best with an informal setting of co-operative group work” (Schott, 
2005, p. 50) and they need to be “taught in an informal fashion by respected Elders” 
(Hyde et al., 2010, p. 75).  
Indigenous and non-Indigenous learning styles and preferences may be similar 
or may differ greatly at times. Apart from an informal style of learning, Kanu (2002) 
identified the Indigenous student as a multidimensional learner whose competence 
peaks when instructional material is presented through stories, observation and 
imitation. Yunkaporta (2009) also adds that observation and imitation rather than 
verbal instruction and written approaches are favourable to Indigenous people.  
2.3.2 Western linear epistemologies and Indigenous circular ways 
Western epistemologies are linear ways of knowing and Indigenous ways are 
circular or holistic (whole picture). Ezeife (2003a) argues that the teaching of students 
from Indigenous cultural backgrounds does not favour them because schools 
essentially utilise a linear model, whereas, for Indigenous students, learning is 
optimised in a holistic context. Ezeife contends that holistic oriented learners tend to 
learn best by focusing on how things are interrelated, that students require the learning 
material to be presented all at once (simultaneously), and that this enables the learner 
to see the whole picture before its parts. “A holistic approach to learning should be 
implemented with opportunities for practice and extension” (Schott, 2005, p. 50). 
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Hanlen (2010) states that consequently, linear and circular ways of knowing “produce 
difficulties for Aboriginal students when they enter formal school education and for 
teachers who may not realise that their teaching strategies … are often not producing 
successful literacy and educational results” (p. 3). Many other researchers believe 
Indigenous students are often holistic learners (Harrison, 2008; Ledoux, 2006; 
Yunkaporta, 2009) and these researchers associate holistic instructional approaches for 
Indigenous students as a way to develop self-esteem and confidence. 
Indigenous youths have differences in individual preferences and it is the 
contention of this study that schools need to reflect and include local Indigenous 
values and styles of learning in the zoology domain of study. In summary, the 
teacher’s relationships with students (section 2.2.3) and the knowledge of certain 
learning styles (section 2.3) set accomplished teachers apart from the less 
experienced ones. The pedagogy used by teachers also differentiates between more 
and less accomplished teachers, with Schott (2005) claiming that “pedagogy and 
teaching strategies need to reflect the different learning styles of Indigenous 
students” (p. 50). The next section investigates the teacher’s pedagogy with 
Indigenous students.  
2.4 PEDAGOGY 
Perso (2012) defines pedagogy as “the enactment of the curriculum i.e. the 
methods and delivery styles used by a teacher to bring about the desired learning of 
the curriculum” (p. 31). The author states that students’ behaviours are largely 
determined by the pedagogies utilised by the teacher. Perso points out that “student 
behaviour is largely a product of classroom interaction (or lack of interaction) 
primarily between teacher and student or student and student/s. Hence curriculum, 
pedagogy and behaviour are closely connected and interdependent” (p. 31). 
Pedagogy is synonymous with teachers reading and interpreting the formal intended 
curriculum in a certain way. Pedagogy for Perso is the “crafting of the appropriate 
response demanded by individual students that sets accomplished teachers apart from 
those without this expertise” (p. 44).  
Educators have always endeavoured to engage their students. In order to do so, 
some teachers have been interested in a process of teaching that can better match the 
home and school environment, especially those children whose home environment 
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differs from school in terms of language and social norms (Aikenhead, 2006; 
Barnhardt and Kawagley, 2008; Ezeife, 2003a; McGregor, 2000; Michie, 1999). 
Including an Indigenous perspective in curriculum delivery may assist teachers of 
Indigenous students to link responsibly both home and school curricula. Indigenous 
perspectives in education are not to be found in Indigenous content or knowledges 
but in Indigenous pedagogy or Aboriginal pedagogical framework (Yunkaporta, 
2009). Ledoux (2006) claims that pedagogues of Indigenous children must do more 
than simply introduce Indigenous content into the curriculum; they must think about 
pedagogy. For Australian Indigenous students this may be called a culturally 
responsive approach to teaching. 
2.4.1 Pedagogy and culturally responsive teaching 
“Culturally responsive teaching cannot be approached as a recipe or series of 
steps that teachers can follow to be effective” (Ledoux, 2006, p. 276). Usually in 
schools, Western science does not allow for a range of differing views and cultural 
aspects to be expressed and valued. If education is not culturally responsive, it 
becomes irrelevant, according to Brayboy and Castagno (2008). The technical jargon 
of science and specialised phrases used in schools hamper Indigenous engagement 
and participation and, because of this, the students display limited interest or 
participation beyond secondary school (Milroy, 2013). Indigenous culture and values 
of the students need to be sufficiently reinforced by the non-Indigenous teachers 
during the lessons, either in science or other subject areas.  
The teacher of Indigenous students requires an appropriate pedagogy and must 
be culturally responsive to engage the students. “Appropriate Aboriginal methods 
and values must be at the forefront of the classroom so students may feel 
comfortable, safe and come to know their own identity and potential from within the 
understanding of their culture” (Ledoux, 2006, p. 276). Culturally responsive 
teaching means improving Indigenous students’ learning through more appropriate 
teaching approaches and models (McKinley, 2005, p. 230). Culturally responsive 
teachers cater for the needs of their “students from diverse cultural backgrounds in 
ways that maximise their learning and enable them to feel safe” (Perso, 2012, p. 44).  
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2.4.2 Students’ life-world experiences  
Utilising students’ life-world experiences is an assured successful pedagogical 
strategy with Indigenous students because the learning is initiated from the known to 
the unknown (Killen, 2013). Students who are interested in and enjoy science are 
more likely to be doing better in the subject. However, PISA results in 2012 also 
show that enjoyment is not a necessary precursor to high achievement in science. 
Understanding the role science plays in a student’s future is also important. Teachers 
can therefore support students’ learning by explicitly relating their science learning 
to the real world (ACER, 2013b). McKinley (2005) argues for the importance of 
connecting school science education to the students’ cultural backgrounds as a way 
of making science relevant to the students (p. 230). Real-life performance in specific 
“bush” contexts for instance, rather than in decontextualised learning spaces like at 
school, is preferable according to the literature. Also another advantage of using the 
students’ everyday reality and experiences is that situating learning in what is 
meaningful and relevant to students in the community enables higher order thinking 
and problem solving (Yunkaporta, 2009).  
In order to avoid inappropriate situations, teachers must be committed to using 
students’ life-world experiences as launching pads in science teaching (Ezeife, 
2003a). Linkson’s (1999) work focuses on science curriculum based on Western 
culture that may negatively impact on students’ Indigenous cultural beliefs and 
consequently affect levels of educational achievement. Linkson writes that “science 
is inextricably linked with the progress of Western civilisation and the dilemma for 
educators is that teaching science to Indigenous students can diminish or even 
demolish the faith they have in their Indigenous cultural beliefs” (p. 41). Perso 
(2012) claims that “it is clear that when students can make connections to the 
curriculum through what they know, their culture and their experiences, they are 
more engaged and learn better” (p. 42). Schott (2005) discusses her pedagogy and 
her research experiences in Koora. The pedagogy must reflect the students’ local 
reality: “experiences should reflect real-life situations to enable the students to see 
relevance in what they are learning” (p. 50).  
In summary, essential ingredients identified in the successful education of 
Indigenous or non-Indigenous students are the integration of the students’ 
background knowledge from culture, from the environment and from peer group 
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interaction into school science. Nakata (2008) discusses contextualisation to culture, 
that is “with what already exists in the community” and Ezeife (2003a) also argues 
for making science real to life: “dwelling extensively on using what is available in 
the learners’ environment and culture enhances and vivifies instruction and helps 
students easily cross cultural borders” (p. 186).  
2.4.3 Pedagogical approaches to Indigenous education  
In regard to teaching and Indigenous education, Fogarty (2010) asserts that 
currently two broad approaches are applied in schools in Australia. One pedagogical 
approach to Indigenous education “privileges educational relevance and the 
preservation of culture and the second approach focuses on English literacy and 
numeracy acquisition and disregards context and culture” (p. 6). The MCZ Program 
values the first approach for children schooled in remote settings in Indigenous 
communities where “the schooling connects with the knowledge of the community 
and to support local development aspirations and need” (Fogarty, 2010, p. 6). Perso 
(2012) claims that “there is considerable tension nationally and internationally 
concerning whether schools should teach Indigenous cultural content, and how this 
should be done” (p. 29). The author links the concept of culturally responsive 
education to international debate, not only in science education but in education in 
general with Indigenous populations around the globe and other minority groups.  
Despite these academic tensions, Milroy (2013) supports “the maintenance and 
enhancement of Indigenous knowledge systems and intergenerational transfer of 
Indigenous knowledge” (p. 11). This pedagogical strategy would reduce the strain 
between Indigenous knowledge and Western science knowledge. Studies combining 
the two knowledge production centres, and viewing them as complementary rather 
than competing systems, produce highly successful and innovative outcomes, 
according to Milroy (2013). 
In this regard, the literature on culturally responsive pedagogical approaches 
suggests two methods for teaching science to Indigenous students, although there is 
still considerable debate among science educators about how best to create authentic 
learning experiences that combine Indigenous and Western science knowledges. 
(Sutherland & Swayze, 2013, p. 179). This debate has focused on two proposed 
methods: (a) cultural understandings being transmitted through language, and (b) the 
50 Two-way strong: A study of vertebrates using Queensland Indigenous knowledges and  
Montessori Linnaean materials to engage Indigenous secondary school students 
concept of border crossing. These two methods to teaching science to Indigenous 
people are briefly explained below.  
Transmission through language. Some educators valorise transmission of 
cultural understandings through language and argue that a pedagogically sound 
science program must use local language in order to incorporate Indigenous 
understanding (Sutherland & Swayze, 2013, p. 180). McKinley’s (2005) work in 
New Zealand with Maori children argues that programs taught through Indigenous 
languages enable Indigenous knowledge systems to survive and thrive, establishing 
“a dialectal relationship between language and knowledge ... that continues to act as 
the wellspring” (p. 227). This means that an Indigenous approach to science teaching 
in Koora would include language instruction and the transmission of Indigenous 
knowledge and perspectives in its language of origin by the Indigenous BHS staff, 
community adults and Elders (that is, today, the many varieties of spoken Kriols and 
Aboriginal Englishes).  
Border crossing. The second approach to science teaching and learning for 
multicultural students relates to the concept of border crossing advanced for the first 
time by Giroux (1992). Giroux developed the concept to describe how individuals 
can move from one culture to the next and border crossing was suggested later as an 
approach to help teachers balance Western and Indigenous science (Aikenhead, 
1996, 1998, 2001). Aikenhead (2006) describes the border crossing process to help 
teachers construct culturally responsive cross-cultural science units. This author 
describes the effective culture-brokering teacher as one who “clearly identifies the 
border to be crossed, guides students back and forth across that border, and helps 
them negotiate cultural conflicts that may arise” (p. 235).  
The Koora MCZ Program in this study utilises both approaches: language via 
the Indigenist research framework and the voices of the Indigenous BHS staff and 
Elders, although not in original Indigenous languages; and the co-existence model 
(McGregor, 2000) or two-way strong education approach (Ober & Bat, 2007), as it is 
called in Australia, which concerns cultural border crossing.  
2.4.4 Pedagogy and two-way strong education 
For Indigenous children, according to the literature, pedagogy and two-way 
strong education go hand in hand. Harris (1990) states that most Indigenous parents 
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want their children to achieve the standards mandated by the Australian Government 
(also Hyde, Carpenter, & Conway, 2014; Perso, 2012). However, they do not want 
this at the expense of culture and identity (Hyde et al., 2010). Tripcony (2010) 
discusses the teaching of skills and knowledge in a bicultural education. This means 
that culturally responsive lessons and programs need to consider two-way strong 
education (Indigenous and non-Indigenous) and allow students “to be able to 
confidently communicate with and/or work within mainstream organizations, while 
at the same time maintaining their own unique identities and connections with their 
families, communities and cultures” (Tripcony, 2010, p. 5). The two-way strong 
education concept and its history are discussed further in the next chapter (theoretical 
frameworks).  
2.4.5 Pedagogy of place 
Barnhardt and Kawagley (2008) discuss successful science education, 
curriculum and programming for Indigenous people as Pedagogy of Place or 
“learning through culture”. The focus moves “from teaching about local culture to 
teaching through the culture as students learn about the immediate places they 
inhabit and their connection to the larger world within which they will make a life 
for themselves” (p. 113). Culturally responsive pedagogies in science education and 
curricula with an emphasis on the importance of the “place” are gaining momentum 
with Indigenous mobs around the world. A sense of place is “a key factor to learning 
science in the Indigenous context. In fact, the significance of place is becoming a 
predominant theme in Indigenous science education” (Sutherland & Swayze, 2013, 
p. 179). Careful considerations must be applied, especially for non-Indigenous 
teachers. Cajete (2000) cautions and indicates that “particular places are endowed 
with special energy that may be used but must be protected” (p. 70). Findings from 
Sutherland and Swayze (2013) suggest that creating relevant learning environments 
for students within Indigenous local space or place during science lessons contributes 
to student engagement and motivation.  
Ezeife (2003a) and McKinley (2005) discuss issues of relevance to Indigenous 
place and concerns of transfer of knowledge. They argue that science education in 
Indigenous communities all over the world has often been regarded as irrelevant, 
primarily because the content taught seems devoid of the place or local environment; 
thus, course content, teaching materials, illustrations and resources, and so on, are 
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not drawn from the familiar surroundings of the learner. Alonge (1982) contends 
that, generally, school leavers fail to apply their knowledge effectively in tackling 
societal problems since there is little or no transfer of learning. Ezeife (2003a) argues 
that one of the strongest reasons why students from Indigenous cultural backgrounds 
feel alienated from science is because they do not see the direct relevance of 
knowledge gathered from these subject areas to “their place”. This place is their 
immediate environment, to which they are deeply attached psychologically, 
physically, and spiritually (Sarra, 2011a).  
According to Gruenewald (2003), pedagogy of place produces the best 
educational results for all students. Immense knowledge lies hidden and untapped in 
the place, the physical environment of Indigenous cultures and amongst Elders or 
community members generally. Elders have detailed knowledge of the place, an 
intimate connection to the place, and have developed a deep sense of care for the 
place (Sarra, 2011a). Gruenewald (2003) suggests that a critical pedagogy of place 
seeks to create learning experiences that decolonise or “identify and change ways of 
thinking that injure and exploit other people and places” and rehabituate or “identify, 
recover, and create material spaces and places that teach us how to live well in our 
local environments” (p. 9).  
2.4.6 People and place 
Increasing collaboration with local community members (Schott, 2005) and 
developing a sense of place is pedagogically critical for the Indigenous child. 
Godfrey et al. (1999) state: “A successful approach requires cohesion among 
teachers and parents in their efforts. Parents must be welcomed by the school as 
collaborators in a process which entails mutual communication and understanding” 
(p. 12). Teachers need to approach local Indigenous people and use them as resource 
people in their classrooms (Linkson, 1999; Michie, 2002; Michie & Linkson, 1999) 
and to embrace Indigenous leadership (Hyde et al., 2014; Sarra, 2007, 2011b). This 
is corroborated by Rennie (2006) who adds:  
teachers need to understand the roles these people play, engage their support. 
... Using community resources to complement those in school increases the 
variety of stimuli and sources of information, and thus increases the 
likelihood that students will want to engage in meaningful learning. (p. 7) 
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Rennie (2006, p. 7) uses the terminology “out-of-school contexts” in a similar 
way to the “pedagogy of place” discussed in the previous subsection. She discusses 
the advantage of using out-of-school contexts to demonstrate science knowledge in 
the everyday world, which facilitates transfer of learning to new situations. 
According to Rennie, connecting students’ in-school and out-of-school contexts 
through use of community resources in the science classroom increases the 
likelihood of subsequent learning.  
This section has demonstrated that the teacher of Indigenous students requires 
appropriate pedagogies that are culturally responsive, incorporate two-way learning 
and include local people and place, in order to engage Indigenous students. The next 
section elaborates on suitable teaching strategies that can be used to engage students.  
2.5 TEACHING STRATEGIES 
According to the literature, a number of teaching strategies are considered 
effective when teaching Indigenous students. The following strategies are described 
in this section: (a) local worldview = local identity and heritage; (b) pace of 
instruction; (c) inclusivity; (d) two-ways questioning and collaborative dialogue: 
inquiry learning; and (e) a diversity of other teaching strategies (e.g., multisensory 
approaches, group work, individual work, storytelling).  
2.5.1 Local worldview = Local identity and heritage 
One of the most significant strategies for teaching Indigenous students 
responsively is to validate the local worldview in science class and to Indigenise or 
contextualise the teaching (Linkson, 1999). In order to do so, Sarra (2011b) 
recommends acceptance of local Indigenous identity so effective changes are 
implemented to customise and localise the learning experiences of students. For 
Indigenous students, the Western zoology taxonomical perspective on nature may 
potentially conflict with their worldviews and understanding of nature (Aikenhead, 
1997, 2006; Ezeife, 2003a). Mainstream science education denuded of any reference 
to the Indigenous worldviews and little involvement of local people seems like an 
alien culture. Kawagley (2006) explains the Yupiaq worldview in Alaska in these 
terms: “Native people, … have traditionally acquired their knowledge of the world 
around them through direct experience in the natural environment, whereby 
particulars come to be understood in relation to the whole” (p. 75). The author adds 
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“the so-called laws are continually tested in the context of everyday survival” (p. 75). 
For Indigenous people with an experiential perspective, Western science and 
compartmentalised knowledge may present an impediment to learning (Kawagley, 
2006, p.76). Findings suggest that creating culturally relevant learning environments 
aligned to local worldviews in Indigenous science education contributes to better 
family involvement (Barnhardt & Kawagley, 2008; Hagiwara, 2002), and to student 
engagement, strong Indigenous identity and higher motivation (Beresford et al., 
2012; Perso, 2012; Sutherland & Swayze, 2013).  
Osbourne (2001) links teaching and local worldviews of Indigenous students to 
experiential learning. Experiential learning means learning to physically manipulate 
things, and to see and hear about concepts students are learning, preferably in a natural 
setting. The author adds that making connections between what they are learning and 
their experiences at home with local heritage is important as well as building 
community links and seeking assistance and support of local Indigenous people.  
2.5.2 Pace of instruction as a teaching strategy 
Curriculum coverage and lesson pacing is understood in this study as being 
significant; that is, the progression through the curriculum and the pace at which the 
teacher conducts the zoology lesson. The lesson should be easy enough to 
accommodate all the students but also brisk enough to ensure that they have no time 
to be bored (Sangster, 2006). Brisk lesson pacing motivates and arouses the students’ 
interests (Kyriacou, 2005) and has been shown to be important for student 
achievement and improved the learning of most students (Heward, 2003). Also, 
interestingly, fast-paced instruction is necessary for the progress of students with 
learning difficulties (Heward, 2003). However, issues relating to pace in the science 
classroom and in the curriculum coverage may create tensions amongst students and 
teachers for teaching and learning zoology classification. These may also have 
implications for the extent of students’ participation.  
The time spent during lessons explaining concepts must promote challenges 
and extension of students’ thinking. According to Sangster (2006) and Kyriacou 
(2005), an appropriate or ideal pace for reflective learning provides sufficient time 
for students to reflect on their thinking and respond. The pace of lessons must 
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promote active engagement by teachers and students in the learning process (Tanner, 
Jones, Kennewell, & Beauchamp, 2005).  
Scaffolding may reduce the pace of lesson deliveries and the extent of 
curriculum coverage. For Osbourne (2001), scaffolding is the instruction support and 
the guidance given to learners by a more competent other. As the student masters the 
task the support is gradually withdrawn (this is also valued in Harrison, 2008; Killen, 
2013). Scaffolding learners and their learning was shown to support students in 
“operating at much higher levels than they can independently” in learning contexts 
(Rose, 2004, p. 105). When the pace of the content curriculum was reduced, the 
“underlying literacy development curriculum” was accelerated through explicit 
instruction (Rose, 2004, p. 105).  
2.5.3 Inclusivity 
Inclusivity is a successful teaching strategy in Indigenous contexts. In this 
study it is understood as the coming together of the many local Koora Indigenous 
Nations in the classroom or out-of-school context in the science class (Rennie, 2006). 
With respect to inclusivity and student diversity within the Australian National 
Curriculum, the Australian Curriculum, Assessment and Reporting Authority 
(ACARA, 2015) claims that it is  
committed to the development of a high-quality curriculum for all Australian 
students, one that promotes excellence and equity in education. All students 
are entitled to rigorous, relevant and engaging learning programs drawn 
from a challenging curriculum that addresses their individual learning needs. 
(Introduction, para. 1)  
In other words, teachers are expected to develop teaching and learning programs that 
build on students’ interests and their learning needs (ACARA, 2015). 
For Indigenous people, inclusivity is the embracing of the local mobs’ 
knowledge and of their local understandings of zoology and of nature. Inclusivity 
means consideration of the cultural backgrounds of students in planning and teaching 
science as informed by the most recent discussions (Aikenhead & Michell, 2011; 
Beresford et al., 2012; Mellor & Corrigan, 2004; Perso, 2012).  
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2.5.4 Questioning and collaborative dialogue: Inquiry learning  
Science inquiry learning for Indigenous students means a two-way balanced 
teaching strategy of questioning and collaborating constructively. McBride, Bhatti, 
Hannan, and Feinberg (2004) define inquiry as “… a process by which children 
actively investigate their world through questioning and seeking answers to their 
questions” (p. 435). They further explain that teaching science by inquiry involves 
teaching students the science processes and skills used by scientists to learn about the 
world and helping the students apply these skills involved with learning science 
concepts.  
Although inquiry learning usually involves questioning, some researchers 
contend that the use of a lot of questioning should be avoided when teaching 
Indigenous students (Groome & Hamilton, 1995; Ledoux, 2006). Questioning can be 
very confrontational, a reason why some Indigenous peoples avoid it. Individual 
learners should not be “spotlighted” (Ledoux, 2006) or singled out and many authors 
warn against placing students on the “hot spot” (shame) to answer questions 
(Groome & Hamilton, 1995; Ledoux, 2006). Ledoux (2006) claims that using 
silences and longer pauses after asking questions is an effective teaching style. Other 
styles of teaching that should be encouraged when teaching Indigenous students have 
already been reviewed in previous sections (e.g., informal setting, holistic and 
multidimensional learner via stories, observation and imitation).   
For some, a balanced two-way approach between questioning and collaborative 
strategies is most favourable. The authors of a study based on evidence-based 
practice in science education (Bartholomew, Osborne, & Ratcliffe, 2002) present a 
table where questioning dialogue is contrasted with collaborative problem-solving 
dialogue. Table 2.1 shows that the teacher is in control of what is to be learnt during 
questioning dialogues as opposed to the students’ input going beyond responding to 
the teacher’s questions and helping shape the lessons during collaborative problem-
solving dialogues. The authors suggest that  
granting students a degree of ownership of the science they are learning in 
school demands a shift towards the collaborative column, in which some 
responsibility is handed over to students and the teacher relinquishes some 
control over the question of what precisely is to be learnt. (p. 11) 
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In this way, a balanced view of education may be achieved; that is, one that supports 
both a teacher-directed program and a students’-directed program. 
Table 2.1 
Questioning and Collaborative Dialogue (Bartholomew, Osborne, & Ratcliffe, 2002) 
Questioning dialogue Collaborative dialogue 
Teacher defines the fine grain of the content. Teacher defines the general content frame. (Not 
applicable in the context of this study because of 
Indigenist research framework, see Chapter 3.) 
Asymmetrical control – the teacher’s role is to 
control. 
More symmetrical control – the teacher guides 
and summarises. 
Focus on content. Focus on investigative and interactional 
processes. 
Talk disembodied from pupil’s experience. Pupils’ individual and shared experiences are 
valued. 
Teacher talks most. Teacher listens within the frame set.  
Teacher reformulates the question until s/he gets 
the expected answer. 
Teacher’s probing is to clarify the pupil’s voice. 
Pauses minimal. Time is allowed for reflection. 
Interactional rules are explicit and strongly 
teacher-directed.  
Interactional rules are not explicit and are learnt 
through participation. 
Children’s initiatives are ignored. Deliberations are initiated by both teacher and 
pupils. 
Planning is the property of the teacher. Planning is made explicit and sometimes shared.  
 
2.5.5 Other teaching strategies 
Many other teaching strategies such as multisensory approaches (Ezeife, 
2003a), the cross-cultural border concept (Aikenhead, 1997) and cooperative group 
work (Kanu, 2002) are considered appropriate ways to work with Indigenous 
students. Ezeife (2003a) adopted a multisensory science approach to teaching and 
learning styles of students from Indigenous cultural backgrounds (Cajete, 1994; 
Kanu, 2002). These multisensory science experiences may occur in homes, 
community and even in the school playground (Ezeife, 2003a).  
According to many authors, other strategies exist that teachers can utilise to 
remediate the situation in schools and help Indigenous students to cross cultural 
borders. Aikenhead (1997) argues that Indigenous ways of knowing include shared 
experiences, perceptions, thoughts, memories, dreams, visions, and signs. For Maori 
children, proverbs, incantations, legends, myths, songs, and genealogy were carefully 
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webbed into the new curriculum (McKinley, 1996). These Indigenous ways of 
knowing tend to be ignored or devalued in non-Indigenous science curricula.  
A variety of other teaching strategies for Indigenous students are enumerated in 
the literature. Kanu (2002) favours cooperative group work for Indigenous students. 
Osbourne (2001) also favours cooperative learning, meaning that it is preferable to 
focus on tasks that can be performed as joint projects. In order to refine the learning, 
other authors favour a combination of students’ personal work and cooperative trials, 
followed by teacher’s feedback, where students try things privately and decide when 
they are ready to demonstrate the acquired skills. Ledoux (2006) adds that learners 
should be given opportunities to privately rehearse a skill before demonstrating 
competency publicly. For this to occur, Harrison (2008) states that person-oriented 
teaching strategies are more effective for the teacher or, as Ledoux (2006) says, a 
personal teaching style is required.  
Other favoured teaching strategies and general guidelines for teaching 
Indigenous students discussed in the literature include: (a) non-verbal teaching 
strategies and sensitivity to non-verbal cues (Frigo, 1999; Ledoux, 2006; 
Yunkaporta; 2009); (b) use of an overview of the lesson to begin the lesson; and 
(c) desired behaviours being reinforced indirectly rather than by using direct praise 
(Ledoux, 2006). Schott (2005) discusses her teaching strategies and her experiences 
in Koora: “Learning experiences need to provide the students with the opportunity to 
observe the modelling of the skill or task in a scaffolded environment that allows the 
students to learn by doing” (p. 50). Ezeife (2003a) distinguishes essential attributes 
of the science lesson as playfulness and flexibility in moving between the different 
worldviews or the life-world and science world to give students a feeling of ease in 
the culture of science. 
The non-Indigenous teacher in Indigenous schools may require the use of 
narratives as a teaching strategy (Killen, 2013; Yunkaporta, 2009). The Indigenous 
teachings have been transmitted by word of mouth for thousands of years. 
Storytelling is a way of illuminating Indigenous history and worldviews. An 
important facet of the preparation of the teacher is the stories in the science 
classroom. Fensham (2006) argues that storytelling is important and declares that 
“many science teachers in Australia are seriously deficient in having any science 
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stories to tell, in communicating within and from science, in knowing science as a 
way of thinking, and in applying science in real-world applications” (p. 72).  
Osbourne (2001) also discovered some successful culturally based guidelines: 
(a) concept mapping or webbing (a concept presented in the middle of a page where 
the concept multiplies as more ideas are generated and building concepts from the 
work of others); (b) video that takes students to an experience outside the classroom 
and allows students to observe; and (c) whole-language approach to writing where an 
integrated approach emphasises the experiences of students and is more sensitive to 
Indigenous learning styles. Perso (2012) groups teaching styles suitable for 
Indigenous learners as follows: 
those that are learner-centred, relating to teacher-student relationships, about 
subject matter and presentation being relevant and interesting for students, 
those relating to scaffolding learning from and situating the learning in 
students’ worlds, student learning styles, teacher high expectations, and 
pedagogies specific to the needs of English as Second Language/English as 
Foreign Language (ESL/EFL). (p. 46) 
In summary, the teaching strategies discussed in this section, if used with 
regard to contextualisation to local culture, have the potential to impact positively on 
engagement, attitudes and skills of Indigenous students and also create an authentic 
curriculum. The next section covers science curriculum and worldviews for 
Indigenous students.  
2.6 SCIENCE CURRICULUM AND WORLDVIEWS  
The local Indigenous science curriculum and Indigenous worldviews are not 
sufficiently represented in the mandatory non-Indigenous curriculum. Science 
curricula mainly based on Western worldviews are not adequately supporting 
Indigenous people (Aikenhead, 2006). The customary and predominant non-
Indigenous worldview is omnipresent in the science curriculum and does not present 
the students with alternative views on science. This means that science curricula 
largely depict mainstream cultural worldviews to the detriment of students from 
other cultural backgrounds, especially Indigenous students. Ezeife (2003b) 
acknowledges that in schools “the cultural knowledge and rich experiences from 
Indigenous students’ background and environment are not incorporated into science 
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curriculum” (p. 330). McKinley (1996) too draws attention to this issue. She 
describes a New Zealand study in which the curriculum in science was deliberately 
and firmly rooted in the Maori culture so as to give Indigenous students the 
necessary linkage or anchorage between their family day-to-day life experiences, and 
science learning in schools. Proverbs, incantations, legends, myths, songs and 
genealogy were carefully webbed into the curriculum (McKinley, 1996).  
Michie et al. (1998) claim that our understanding of the nature of Western 
science and Indigenous science has been to express them as two separate 
worldviews, that is, based on an understanding that there are alternative ways of 
looking at the world. However, Western ideas dominate the curriculum. There are 
noted differences between Indigenous and non-Indigenous worldviews. One 
difference, for instance, relates to the fact that “Indigenous world views consider that 
knowledge of the individual comes through the knowledge of others; that you exist 
through interaction with others” (Perso, 2012, p.11). In other words, an individual 
comes to know what he/she knows because of a localised and shared knowledge 
amongst community members. 
There are many other challenges for Indigenous students, their worldviews and 
the school curriculum. The Queensland Aboriginal and Torres Strait Islander 
populations live in a bicultural world where they are constantly crossing over from 
their Indigenous worldviews and understandings of nature, to non-Indigenous views, 
and vice versa. Cooper, Baturo, Warren, and Doig (2004) declare that “education 
with its typically Eurocentric values has cemented this treatment by not 
acknowledging the knowledges that Indigenous students bring to schooling and by 
further expecting ‘black’ Australians to jump through ‘white’ hoops in terms of 
achievement and assessment” (p. 240).  
2.6.1 Examples of different worldviews 
It is critical for teachers to consider the students’ different worldviews in order 
to present a richer learning environment because “generic science programming has 
not served Indigenous communities well in the past, whether these communities exist 
in the inner-city or on Indigenous lands” (Sutherland & Swayze, 2013, p. 175). 
Michie (2002) states that one aim of the science curriculum should be to promote 
consideration of differing worldviews. To illustrate this idea, Linkson (1999) 
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discusses differences in worldviews, arguing that Indigenous views can be very 
different from those of people living in the mainstream world. The following 
crocodile example highlights the differences between Indigenous and non-
Indigenous worldviews. Linkson (1999) states: “Western culture is a product of ten 
thousand years of agriculture and urbanisation. This agricultural model has 
predisposed Westerners to see the world as a place which can and must be 
manipulated by human efforts” (p. 43). He defends his point about the two different 
worldviews by offering an animal example from the traditional Yolngu people, from 
Arnhem Land in the Northern Territory of Australia, where important ideas, values 
and stories have been passed on orally to younger generations for thousands of years. 
For the Yolngu people, crocodiles are totems, related to the land, and are a part 
of their laws. They tell stories of the first crocodiles travelling across Arnhem Land 
and creating the landscape. For Western scientists, crocodiles are reptiles that have 
been on Earth for about 200 million years and have brains only as big as a man’s 
thumb. However, both views include the knowledge that crocodiles are dangerous, 
live in freshwater and saltwater and have skins that can be sold for money. Linkson 
(1999) argues that, for people from one cultural background – either Indigenous or 
non-Indigenous – the other culture’s knowledge can be familiar, unfamiliar, 
unthinkable or unknowable depending on what it is. He further argues that each 
culture may consider parts of the other culture’s knowledge as useless (and that this 
is just as true for non-Indigenous knowledge as for Indigenous). Indigenous and non-
Indigenous worldviews should be viewed as complementary rather than in 
opposition, as both science curricula live side by side. 
2.6.2 Advantages of seeking a complementary conflation of Indigenous and non-
Indigenous views 
This research argues that there are obvious advantages in enriching the 
curriculum in a complementary approach by injecting Indigenous worldviews into 
non-Indigenous science lessons: (a) re-establishing, with the assistance of the 
Indigenous staff at school, a sense of belonging to the Indigenous family-kinship, a 
sense of direction, and sense of dignity; (b) countering the criticism that much of the 
school science is divorced from reality (Hodson, 1993); (c) valuing local science and 
strengthening local Indigenous identity; (d) seeking youths’ motivation and 
engagement during zoology learning experiences; (e) aligning the non-Indigenous 
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science learning closer to the reality and everyday experiences of the youths in 
authentic fashion; and (f) changing the negative perceptions of the Indigenous 
students about non-Indigenous knowledge. Offering two worldviews gives local 
Indigenous students richer perspectives on the world. The non-Indigenous Linnaean 
perspective on zoology added to local Koora perspectives results in two or more 
perspectives and understandings on nature rather than acquiring only one, like most 
non-Indigenous students in Australia.  
2.6.3 Innovative science curricula 
Some curricula qualify as innovative because they contain particular 
ingredients that engage Indigenous and non-Indigenous students. However, the 
common complaint against the methods adopted in teaching science in schools is that 
they emphasise the abstract as opposed to the concrete, the imaginary rather than the 
real (Ezeife, 2001), and questioning dialogue wins over collaborative dialogue 
(Bartholomew et al., 2002). New innovative pedagogical approaches are necessary in 
order to maintain the Indigenous students’ cultural integrity in the face of an 
overpowering non-Indigenous school system (Reynolds, 2005). Aikenhead (2005) 
supports this idea by providing in Science Education for Everyday Life, a guideline 
for Humanistic Science Education (HSE) based on evidence from the literature about 
innovative science curricula. Fensham (2006) lists the characteristics of HSE 
contrasted with traditional science education. He argues that HSE is a positively 
received approach to science education and describes its common features as being: 
(a) science as a story involving persons, situations, and actions; (b) real-world 
situations of science that students can engage in; (c) focal questions that attract 
interest; (d) contexts as the source and power of concepts in science; (e) clearly 
presented science-related issues of personal and social significance; and (f) 
personally engaging, open problems for investigation (p. 71). The MCZ Program or 
curriculum was inspired by HSE and involves the KLIK or community zoology 
knowledge to which the non-Indigenous scientific knowledge can relate without 
distorting the local Indigenous worldview.  
The next section describes the critical importance of the resources and local 
worldviews in science teaching. The position of the literature in regard to non-
Indigenous textbooks is also reviewed.  
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2.7 RESOURCES AND LOCAL WORLDVIEWS  
Resources aligned with the local worldviews of Indigenous communities are 
important aspects to consider when working with Indigenous students. The literature 
is positive about culturally responsive science material and has been signalled as a 
very suitable means towards cultivating motivation and ameliorating the lack of 
achievement of Indigenous students in the sciences (Aikenhead, 1997; Brayboy & 
Castagno, 2008). Groome and Hamilton (1995) claim that the curriculum and 
materials must meet Indigenous student worldviews and needs while making 
academic demands with appropriate materials. A successful education for remote 
Indigenous students requires the teacher to validate local resources and Indigenous 
knowledge (Fogarty, 2010) in order to connect the learning to the local aspirations of 
the community. In Australia, Linkson (1999) and Perso (2012) affirm that there is a 
great need for culturally appropriate curriculum support materials and there are few 
culturally responsive science materials available for teaching Indigenous Australian 
students. However, Fogarty (2010) claims that while the ideology of negotiating 
some local content in the curriculum is to be applauded, the lack of resourcing and 
appropriate supporting structures have made this difficult to realise for teachers. 
Ninnes (2000) claims that it is possible to incorporate Indigenous knowledge and 
local materials into science curricula and adds that biological sciences may appear to 
be an obvious area for the inclusion of Indigenous knowledge related to the natural 
world. In regard to Indigenous worldviews and localised or indigenised materials, 
Michie et al. (1998) claim that: 
modern curriculum theory in science education is based on the constructivist 
model, with students constructing knowledge from their own background; 
for Indigenous students, this can be from another worldview. However, 
curriculum by itself does not change teacher’s practice. What is needed are 
curriculum support materials developed to (a) make border crossing explicit 
for students, and (b) facilitate border crossings. (p. 7) 
Michie and Linkson (1999) suggest, in terms of worldviews and resource 
materials for Indigenous students, that three factors be considered: (a) contextualise 
the curriculum content in its own culture, and appropriate to the learner; (b) spend 
equal time on both curricula, Indigenous and non-Indigenous, by scaffolding the 
knowledge adequately; and (c) consider cultural aspects like Indigenous ways of 
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learning, ownership of knowledge and students’ worldviews (p. 16). Further, Michie 
and Linkson (1999) indicate “the units could start by negotiating Indigenous 
knowledge of a concept through traditional stories and activities with Elders, and 
then move into Western scientific investigations of the same concept” (p. 7). Linkson 
(1999) discusses the idea that it is important for Indigenous students to learn science 
without compromising their traditional beliefs. Linkson explains that:  
the process of developing units of science for Indigenous learners should 
involve a collaboration of Indigenous teachers and science teachers. 
Plans/programs should be written in plain English using TESOL (Teaching 
English to Speakers of Other Languages) methodology and require a 
minimum of resources and equipment commonly available in Indigenous 
communities. The activities should be hands-on and, finally, the numerous 
cultures and geographic localities must be reflected in the materials. (p. 44) 
2.7.1 Non-Indigenous textbooks and resources 
Reliance on traditional textbooks may work to trivialise and stereotype 
Indigenous cultures’ knowledge and understandings. The literature suggests that 
pedagogues need more than textbooks as resources to support science lessons with 
Indigenous students. The 2001 research report, The status and quality of teaching 
and learning of science in Australian schools, recommended that if teachers of 
science are to be effective in improving student learning outcomes, they need access 
to quality professional learning opportunities supported by rich curriculum resources 
(Goodrum, Hackling, & Rennie, 2001). Regarding science resources, the American 
Association for the Advancement of Science (1996) explains that traditional 
textbooks often impede progress toward science literacy. Traditional textbooks 
emphasise the learning of answers more than the exploration of questions, memory at 
the expense of critical thought, bits and pieces of information instead of 
understandings in context, recitation over argument, and reading in lieu of doing. 
Textbooks fail to encourage students to work together, to share ideas and information 
freely with each other, or to use modern instruments to extend their intellectual 
capabilities (American Association for the Advancement of Science, 1996).  
This thesis supports a two-way strong education in regard to the use of local 
resources in class and declares that Indigenous students and indeed all students need 
to know science and not only the representations found in textbooks such as 
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Linnaean concepts. Perso (2012) claims that localised curriculum and materials must 
essentially be constructed by students and community working together “to create 
alternatives that support students to learn the intended curriculum through different 
materials and pathways” (p. 42). Using familiar materials contextualised to culture in 
conjunction with foreign non-Indigenous textbooks makes it easier for teachers to 
move from “a transmission pedagogy of teaching dominated by content, closed 
questioning, limited discussion … to a constructivist pedagogy which explores and 
builds on children’s existing ideas and frameworks using challenging practical 
experiences, open questioning and discussion” (Porter, Hall, & Harwood, 2003, p. 
14). However, Rinke, Gimbel, and Haskell (2013) argue that “change from a more 
acquisition-oriented pedagogy to a more constructivist one is difficult under any 
circumstances” (p. 1518). This concept of one’s construction of knowledge is the 
subject of the following section.  
2.8 SCIENCE EDUCATION AND ZOOLOGY 
This eighth section of the review of the literature investigates science education 
and key findings regarding constructivist theory of learning, inquiry science and 
global science assessments.  
2.8.1 Science education: Constructivist theory of learning 
Contemporary science education theory suggests that students construct their 
own understandings of scientific phenomena within a social context (Driver, Asoko, 
Leach, Mortimer, & Scott, 1994). “Recent decades of educational research have 
pointed sciences education toward constructivist and social constructivist approaches 
to teaching and learning” (Rinke et al., 2013, p. 1517). Rennie (2006) refers to “the 
socio-constructivist perspective that underpins the characteristics of learning. If 
students choose to learn, they will construct their own knowledge and understanding 
from the experiences and sources of information available to them” (p. 7). Campbell 
and Tytler (2007) claim that social constructivism is based on the work of Lev 
Vygotsky and emphasise the role of language and culture in framing the way 
children learn to interpret the world, rather than placing most attention on the 
individual grappling with their experience. For Campbell and Tytler (2007), the 
major aspects of social constructivism concern: (a) shared meanings within the 
classroom; (b) promotion of a discourse community in which teachers/students co-
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construct knowledge; (c) interaction between the teacher and their class; 
(d) explanation of new experiences on the basis of past experiences or prior 
knowledge; and (e) representation of the very powerful language and practices of 
scientific culture, and scientific ways of viewing the world. Taylor, Fraser, and 
White (1994) identify additional criteria as being important elements of a 
constructivist learning environment. These are: (a) making science seem personally 
relevant to the outside world; (b) engaging students in reflective negotiation with 
each other; (c) inviting students to share control of the design, management, and 
evaluation of their learning; (d) empowering students to express critical concern 
about the quality of teaching and learning activities; and (e) allowing students to 
experience the uncertain nature of scientific science.  
Rennie (2006) states that “the aim of science education is to assist students to 
achieve scientific literacy” (p. 6) and describes the term scientific literacy as follows:  
scientifically literate people are interested in and understand the world 
around them; engage in the discourses of and about science; are able to 
identify questions, investigate, and draw evidence-based conclusions; are 
sceptical and questioning of claims made by others about scientific matters; 
and make informed decisions about the environment and their own health 
and well-being. (p. 6)  
Tytler (2007) claims that the focus of science should simply be on engaging 
young people, not on developing future scientists and that the sort of science that 
engages students is a more humanistic science. “Let’s capture their imagination as 
the best teachers do by offering students flexibility in letting them explore ideas 
through investigation” (p. iv). Teachers need to develop more contextual learning 
experiences in science as well as linking school learnings with communities on 
which to base the science curriculum (Tytler, 2007). Generic science skills are 
important; however, in a future increasingly driven by science and technology, we 
must also engage students in the concerns of their own communities, those they face 
every day. In order to achieve this result, inquiry science brings some relief.  
2.8.2 Inquiry science 
Inquiry science means that the students move beyond description and use 
evidence to build, test and refine theories or models (National Research Council, 
2007). The National Research Council (2000) claims that it is vital during inquiry 
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science for students to “give priority to evidence, formulate explanations from 
evidence and evaluate their explanations in light of alternative explanations” (p. 25). 
Inquiry science has a prominent space in the literature. “Classroom inquiry is the 
primary pedagogy of science education.... Most frequently, classroom inquiry is 
advanced as an overarching pedagogy for building upon students’ natural curiosity 
while simultaneously modelling scientific methods of knowledge generation” (Rinke 
et al., 2013, p. 1517).  
Concerns about the status and quality of science teaching in Australian primary 
schools led the Australian Academy of Science to develop classroom inquiry skills 
inside the program Primary Connections (Hackling, Peers, & Prain, 2007). Apart 
from using cooperative learning, the program  
links science with literacy, embeds assessment with teaching and learning, 
and follows an inquiry process including student-planned investigations. 
Research has demonstrated that the program improves teachers’ confidence, 
self-efficacy and practice, students’ learning, and the status of science within 
schools. (p. 12) 
Hackling and Prain (2008) have shown that students in Primary Connections classes 
“achieved higher mean scores on literacies of science, processes of science and on 
some aspects of attitudes to school science” (p. 4). Students have also outperformed 
students from comparison classes on those aspects of achievement that the latest 
science education literature indicates count as learning in science.   
Similar to the Primary Connections program, Science by Doing is an 
innovative program that aims to increase engagement of secondary school students in 
their studies of science (Rennie, 2010). The program’s purpose is to improve science 
learning through an inquiry-based approach, and supporting school-based science 
teaching teams that acknowledge and build upon teacher expertise. Rennie (2010) 
claimed that there was “no empirical data available to attest to improved student 
learning because the resources are new ... and no comparative study” (p. iv). 
However, teachers said that “student learning was enhanced, that students were more 
engaged, more enthusiastic, and asked more and higher level questions when using 
Science by Doing resources” (p. iv). One of Rennie’s (2010) findings was that the 
program needed more flexibility within the modules and more structure in the 
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curriculum resources for the very able students and also those with lower ability in 
reading.  
Osborne (2006) argues that “teaching science needs to accomplish much more 
than simply detailing what we know.... There is a growing recognition of the need to 
educate our students about how we know, and why we believe in the scientific world 
view” (p. 2). The U.S. National Science Education Standards (National Research 
Council, 1996) state: “Inquiry into authentic questions generated from student 
experiences is the central strategy for teaching science” (p. 31). Rinke et al. (2013) 
suggest that “overall, inquiry science does not consist of a rigid set of instructional 
steps but rather embodies a more outcomes-oriented approach with interest, 
explanation, and communication highlighted as essential features” (p. 1520).  
In America, when discussing science curriculum, the National Academy of 
Sciences (National Research Council, 1996) states that learning would be better 
achieved when students are actively engaged in inquiry activities developing 
investigative abilities and understandings rather than by having the students 
memorise the understandings. However, more than a century since Maria Montessori 
in 1907 advocated that classroom learning be a student-centred process of enquiry, 
and since Dewey (1916) later elaborated his constructivist ideas, schools generally 
still struggle to achieve such practices in the science classroom. Even though inquiry 
science is widespread in educational research, inquiry is not universally implemented 
in classrooms (Rinke et al., 2013, p. 1518). 
2.8.3 Global science assessments 
Students from low socioeconomic backgrounds do not achieve as well as those 
from high socioeconomic backgrounds. Indigenous students perform at a 
significantly lower level than non-Indigenous students, and significantly lower than 
the OECD average in scientific literacy (ACER, 2013a). In terms of global 
comparisons, science has been a major assessment domain in the Trends in 
International Mathematics and Science Study (TIMSS) and, since 2006, in PISA 
(McCrae, 2006). TIMSS was conducted with Year 4 and Year 8 students while the 
OECD PISA was conducted with 15-year-old students. TIMSS included a video 
study that was a “highly intensive examination of year 8 science teaching in five 
countries where 87 schools in Australia participated” (Thomson, 2006, p. 21). 
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Thomson (2006) argues that TIMSS and PISA “have provided us with evidence 
about the achievements, attitudes and self-confidence of Australian students in a 
global context” (p. 21) and whether students find science engaging and motivating. 
Regarding what science students knew and understood, Thomson states that TIMSS 
has shown that “the average achievement level of Indigenous Australian students in 
scientific literacy was significantly lower than that of non-Indigenous students and 
significantly lower than the international average” (p. 62). She notes that these 
results were very similar to the results in PISA 2008. She adds that:  
3 per cent of male Indigenous students attained the advanced international 
benchmark; no female Indigenous student attained this level. More than 60 
per cent of Indigenous female students and 40 per cent of male Indigenous 
students did not achieve higher than the lowest benchmark. (p. 63)  
She also describes what the TIMSS study reports about Indigenous students’ 
confidence and interest in science:  
There are still a large proportion of Indigenous students (both male and 
female) who indicate low self-confidence in undertaking science studies. 
One-third of female Indigenous students report low self-confidence in 
learning science and for male Indigenous students, this figure is closer to 
one-quarter. As for enjoyment of science, about two-third (67%) of Year 8 
Australian students agreed that they like science to some extent. In Australia, 
36 per cent of Year 8 students placed a high value on learning science. 
(p. 64)  
Studies of student experiences of science in secondary schools have also been 
reported by Lyons (2006) and in the 2001 review of science teaching and learning in 
Australian schools with Goodrum et al. (2001). These studies presented remarkably 
concordant descriptions of school science as: (a) transmission of knowledge from the 
teacher or the textbook to the students (students’ and teachers’ opinions are not 
involved), (b) about content that is irrelevant and boring to our lives, and (c) difficult 
to learn in comparison with other subjects. The ACER (2013a) report states similarly 
to what Osborne and Collins (2001) found: “students are most interested in the 
aspects of science that they perceive as being relevant to their lives, and least 
interested in topics that they perceive as being of little relevance to themselves” 
(ACER, 2013a, p. 24). Goodrum et al. (2001) report the same disappointing picture 
of secondary science. Many secondary students are taught science that is perceived 
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by them to be neither relevant nor engaging (Goodrum et al., 2001). In a survey of 
students in a random sample of secondary schools, Rennie (2006) found that “less 
than 20% of students mentioned that very often or almost always, science at school 
was useful, dealt with things they were concerned about, or helped them make 
decisions about their health” (p. 6). These findings are consistent with a large corpus 
of research findings about the lack of relevance for the everyday world (e.g., 
Aikenhead, 2006). Many students are disenchanted with the school science 
curriculum on offer because “the culture of school science is at odds with students’ 
self-identities, and they find science at school unimportant, unengaging, and 
irrelevant to their life interests and priorities” (Rennie, 2006, p. 6). She argues that 
school science often has little personal or cultural value. The challenge for the MCZ 
Program was to turn around these similarly disengaged students in Koora by making 
zoology valued by them through learning science in a meaningful, culturally relevant 
and responsive way.  
In summary, Rennie (2006) believes that making science valuable requires 
changing the science curriculum so that it has demonstrable relevance and value to 
these students. She recommends:  
a powerful avenue to achieve this involves bringing school science and the 
out-of-school science community much closer together … in other words we 
aim to develop in students not only the ability but also the desire to learn 
science meaningfully at school and thus have a disposition to engage with, 
and use, science long after school. We aim to prepare them for life-long 
learning in science. (p. 7) 
2.9 ZOOLOGY TAXONOMY AND TEACHING 
For most non-Indigenous today in the Western world, the zoology taxonomical 
system and teaching can be traced back to Aristotle who lived in the fourth century 
BC. “Aristotle was among the first to document the division of life forms into 
animals and plants ... and whether or not animals had red blood. This roughly reflects 
the division between vertebrates and invertebrates used today” (How animals and 
wildlife are classified, n.d., para 1 and 2). However, Indigenous peoples worldwide 
used their local knowledge of the land and water to understand the animal world and 
classification for thousands of years, therefore the construction of the very first 
zoology taxonomies are attributed to the Indigenous peoples.  
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2.9.1 Taxonomies 
Taxonomy is defined as “a classification of organisms into groups based on 
similarities of structure or origin. In biology, it is the study of the general principles 
of scientific classification, the science that studies living organisms” (“taxonomy”, 
n.d.). Taxonomy is the science or the study of the classification of living organisms. 
The aim of taxonomy is to provide a unique name for each species. Zoology 
nomenclature is a system of names for animals and classification is the organisation 
of animals within categories. They are important concepts to consider when dealing 
with animals, ethnobiological matters and teaching students. This study involves the 
names for organisms and the ways in which those organisms are categorised. 
Regarding zoology nomenclature, any animal can have at least two basic types of 
names: (a) a common name, also called vernacular, colloquial, Indigenous or 
traditional name; and (b) a scientific Latin name as used within the science of 
biology. The complete scientific names consist of two parts and are called binomials 
– two names (Binomial nomenclature, n.d., para 1). Scientific names are derived 
from Latin and only one scientific name is ever applied to any given species at any 
given point in time. The scientific name is followed by the name or an abbreviation 
of the name of the biologist who first coined the name and who first described the 
species. Finally, Linnaeus is the scientist who developed the binomial system of 
nomenclature, which is the standard naming system still used in science today.  
The Indigenous and non-Indigenous naming of animals were both equally 
important to convey to the students of Koora, in a balanced two-way delivery. 
Scientific names are names that are applied to organisms by biologists in order to 
communicate clearly and unambiguously across cultural and linguistic boundaries. 
Any person speaking any language can identify and communicate about a species 
with any other person as long as both people understand the basic principles of 
scientific naming. This international language of taxonomy enables zoologists 
around the world to share information about any species.  
These ideas were explicitly introduced to the students in this study but 
classroom instruction took into account that these scientific taxonomic names have 
generally been seen as superior by non-Indigenous, or more appropriate than 
traditional names (vernacular, colloquial or Indigenous knowledge). This attitude 
tends to marginalise KLIK, that is, the local Indigenous people’s accumulated 
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experience, the local names, the local zoological lexicon, the knowledge of 
surrounding bush, the hunter’s knowledge of animals, and so on.  
2.9.2 Conflation of non-Indigenous and Indigenous knowledges 
Brush and Stabinsky (1996) define Indigenous knowledge as the knowledge 
usually unwritten and preserved only through oral traditions. Silvano and Begossi 
(2002) assert one ethnobiological theory concerns a utilitarian purpose. Their views 
are expressed below:  
Biological folk knowledge remains little studied, and is being threatened by 
the disappearance of indigenous people or their customs, as well as by the 
influence of urbanization. The utilitarian view argues that people should 
know useful organisms with more details. Folk classification should be 
understood as a reflection of the many ways that people use the products of 
their environment. (p. 1) 
Scientists have documented the breadth, complexity, regularities, and 
usefulness of Indigenous knowledge (Berlin, 1992). Berlin indicated a strong need 
for linking the scientific and folk systems of classification, because unfortunately 
there remains little interaction between the scientific classification of biodiversity 
and traditional cultural knowledge (Berlin, 1992). Ethnobiology represents unique 
aspects of the human experience. As such, it contributes to a fuller recognition and 
appreciation of the extent, sophistication, and significance of Indigenous ecological 
knowledge and cultural features of First Nations cultures (Simon Fraser University, 
n.d., para. 9).  
2.9.3 Zoology teaching and personal taxonomies 
Kattmann (2001) examined the teaching of zoology. In grade 7/8, most of the 
students used taxonomic and non-taxonomic criteria side by side. Personal 
taxonomies are the students’ reasons for classifying animals (Braund, 1991; 
Kattmann, 2001). Using non-taxonomic criteria, students were given the task of 
sorting the animals into groups and finding an appropriate name for each group 
based upon locomotion or method of movement (e.g., flying, creeping), habitat, or 
size, and to give reasons for their choice of grouping animals a certain way. They 
were asked to sort a set of animals in an order that made sense to them because 
“personal taxonomies of the students investigated were expected to be important for 
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the learning of biological systems and this should be taken into account in biology 
teaching” (Kattmann, 2001, p. 141). The MCZ Program was sensitive to Koora 
Indigenous students’ personal taxonomies.  
Biological taxonomies were not expected to supplant students’ personal 
taxonomies in Koora. Kattman (2001) argues that biological taxonomy does not 
replace the students’ personal taxonomies; instead it merges with it: “The experience 
of science teachers is that the students’ everyday conceptions cannot be replaced by 
scientific ones at all. At best, they will be added to the alternative conceptions and 
used side by side” (p. 144). See Appendix CD2.1 for detailed results in Kattmann 
(2001). 
An example of students’ personal classifications is presented by Braund 
(1991). The author contends that children could “be encouraged to challenge their 
classifications and those of their peers in a more active learning environment and to 
see the relevance of biological classifications in a wider context” (p. 6). The author 
warns that there is evidence that those having a well-developed observational 
strategy might have an advantage in classifying tasks. Ausubel, Novak, and Hanesian 
(1978) argue that if, for example, we take into account the “fishy” appearance of the 
dolphin or the aquatically adapted form of the penguin, more intervention from the 
teacher should be offered, that is to say, to include more examples and non-examples 
for each concept/group.  
In summary, this section of the review of the literature concerns the two-way 
teaching of Indigenous and non-Indigenous biological taxonomy and shows that 
instruction which neglects students’ preconceptions is unable to overcome the 
difficulties students have in understanding and applying non-Indigenous biological 
classification (see Kattmann, 2001). Many zoology studies focus on the way students 
classify vertebrates and invertebrates. These studies do not reflect the direction of the 
MCZ Program but their findings support my current endeavours. In the next section, 
the literature reveals that there exist gaps in science teaching with Indigenous 
students. The section presents the challenges for Indigenous students as exposed in 
the literature review. These gaps are addressed in Chapters 3 and 4.  
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2.10 MAJOR GAP IN THE RESEARCH LITERATURE AND CONCLUSION 
Penman (2006) states that a rich literature exists from a Western scientific 
point of view and abstract generalisations. However, she claims that “we know far 
less from a practical point of view that allows insight into the experiences of the 
different Indigenous communities in Australia and into what may be practically 
possible for further, and better, action” (Penman, 2006, p. 18). Much of the literature 
stresses the importance of the teacher as instrumental for the Indigenous student. The 
literature also highlights the need for teaching approaches more responsive to 
Indigenous styles of learning and for more appropriate teaching strategies. This study 
highlights other challenges for teaching practitioners in terms of Indigenous science 
teaching. For example, it is a challenge to engage Indigenous and non-Indigenous 
students in science with a traditional teacher-centred approach and questioning 
method. In this study, a balanced two-way approach where I navigated equally 
between student-centred and teacher-centred was routine in the classroom. I 
benefited from using a student-centred approach consistently in order to respond to 
individual needs and interests, and also from using a more hands-on and 
collaborative approach instead. An aspect still in need of research is that, currently, 
Indigenous students feel alienated by the overly dominant Western non-Indigenous 
curriculum and require immediate attention by a more balanced approach. The 
literature recognises six challenges and gaps in terms of Indigenous science teaching. 
Gap 1: Achievement gap between Indigenous and non-Indigenous 
ACER (2013a) confirms in PISA results of 2012 the achievement gaps 
between children of Indigenous backgrounds, non-English speaking backgrounds, 
and those from low-income homes (two-and-a-half years compared with non-
Indigenous). Groome and Hamilton, 20 years earlier, said the same in 1995. This gap 
originates from the fact that the majority of teachers of Indigenous children are 
middle-class non-Indigenous, and “there exists a clash of different perspectives and 
worldviews” (Perso, 2012, p. 32). Perso (2012) claims that “an explanation for these 
gaps is the mismatch between the traditional classroom practices and the home 
cultures of diverse students and their families” (p. 28). This Koora study presents 
culturally responsive teaching and schooling to address this mismatch.  
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Gap 2: Two methods for teaching science to Indigenous students 
Michie et al. (1998) declare that the value of Indigenous science as a way of 
teaching about the culture has been basically unrecognised. “There have been only 
fragmented approaches, such as teaching about bush tucker, without looking at 
deeper understandings about the people – without establishing a link to their culture” 
(p. 4). The literature highlights two methods for teaching science to Indigenous 
students: (a) cultural understandings are transmitted through language (McKinley, 
2005), and (b) the concept of border crossing. However, “the process by which 
Indigenous knowledge and Western science are presented to create authentic learning 
experiences is still a matter of great debate among science educators interested in 
creating these opportunities” (Sutherland & Swayze, 2013, p. 179). A local, authentic 
and customised science curriculum is closer to the reality and experiences of 
Indigenous students and capable of bridging the home and school experiences. 
Gap 3: Collaboration with local mobs and their knowledge  
Genuine collaboration between teachers and Indigenous community members 
and their local knowledge is a rare occurrence in the literature (Phillips, 2012). 
Attendance and participation of Indigenous students in educational settings can be 
strengthened by working more closely with local people and Indigenous 
communities to help bridge the gap with regard to educational outcomes. McKinley 
(2005) states that while there is an emerging international literature on effective 
classroom practice for ethnic minorities, there is still a need for substantial research 
on successful classroom practice specifically for Indigenous students (p. 237). 
McKinley claims that little research involves Indigenous communities in the science 
education of their children. There is a real need for schools to work with local 
Indigenous communities – collaborating with them over what science education they 
want for their children. 
Sims (2011) determined what works in closing the gap between Indigenous and 
non-Indigenous students by discussing the strength model. There is a general 
agreement in the literature that using local Indigenous identity and cultural strengths 
of the students in their familiar environment can be beneficial for both students and 
community members’ motivation and science engagement. The literature identified 
that honouring, recognising, and “validating the strengths that each family, 
community, culture brings is an essential component of demonstrating respect and 
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building a relationship based on trust” (p. 6). Sarra (2011b) states that many 
processes fail to take into account the community expectations, cultural factors and 
the people’s abilities to influence outcomes and local aspirations. The people’s role 
in the final decision-making process cannot be further neglected by non-Indigenous 
in local Indigenous schools.  
Gap 4: Best practices for Koora mobs 
I identify another major gap in the research literature that the study seeks to 
address. In order to highlight appropriate teaching practices in Koora, and reduce the 
gap between Indigenous and non-Indigenous, the power imbalances need to be 
restored and redressed so there is equity in education (Hyde et al., 2014). The 
strengths model applied consistently in the science class is the focus of this study.  
The literature fails to identify what the Koora mobs perceive as best practices 
in relation to how better to support the Indigenous school staff and local students in 
the science classroom. Therefore this study attempts to respond to this gap by 
focusing on students in Koora and their respected BHS Indigenous staff and Elders. 
More needs to be done to engage the disengaged students and offer them better 
learning opportunities and life choices for their future. 
Gap 5: Local Indigenous zoology materials versus Linnaean materials  
There is a need for producing culturally responsive local and Indigenous 
instructional materials and creating a more hands-on approach to learning science. 
Ezeife (2003b) affirmed that the “injection of teaching materials/activities, concrete 
examples, and other resources from the students’ culture and environment, facilitates 
teaching and enables the students to learn meaningfully” (p. 338). Regarding 
Indigenous science teaching, Ezeife (2003b) claims that “no doubt, research work on 
the improvement of science teaching, and the modification of the curriculum bearing 
in mind the needs of students from Indigenous cultural backgrounds, is still in its 
infancy” (p. 338). It has become apparent that there is very limited literature which 
focuses on local Indigenous materials. There is a need for culturally sensitive 
instructional materials. The literature revealed that these complex issues need 
addressing for the local Indigenous mobs in Koora. 
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Gap 6: Montessori studies in Indigenous contexts  
There are no Montessori studies with Indigenous people in Australia with 
young children or students. Using a Montessori pedagogical framework to strengthen 
the methodology of action research is something that has not been tackled before. 
Despite the fact that the Montessori model is associated with eight thousand schools 
worldwide, and a long history (Montessori celebrated 100 years in 2007), little is 
known about its effectiveness (Rathunde & Csikszentmihalyi, 2005). Cossentino 
(2005, p. 212) argues that both the method and the movement remain largely 
unstudied by mainstream educational researchers. These are significant outcomes of 
the Koora study. 
The next chapter presents some responses to the critical matters elaborated in 
the literature and provides a discussion of two harmonising or complementary 
theoretical frameworks for this study. To address these six gaps in the literature, two 
following theoretical frameworks are discussed in Chapter 3. The Indigenist research 
framework, the concept of cultural interface, two-way strong education and the 
Montessori Method framework are detailed. These concepts are defined and their 
practices are reviewed and compared in Chapter 3. They provide an effective 
conceptual basis from which to address the objectives of this study. These 
frameworks view the teaching of science to Indigenous students in a particular way. 
However, as elaborated in the chapter, both focus on culturally responsive schooling 
to address the mismatch stated in the literature. The aim is the same for both 
frameworks; that is, improving students’ learning of the zoology subject and 
engagement for learning success.  
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Chapter 3: Two Theoretical Frameworks 
Chapter 2 reviewed and critiqued the research literature on a range of topics and 
approaches to science education for Indigenous students and the claims and counter-
claims over their effectiveness for teaching and learning in the classroom. Particular 
attention was given to science practices and how they encourage or discourage student 
engagement and participation and the consequences for science learning.  
This chapter is an extension of the literature and presents two complementary 
theoretical frameworks for this study from which the instruments and analysis 
emerge and accompanying discussion is based (see Figure 3.1). First, an Indigenist 
research framework (Rigney, 1999), the concept of cultural interface (Nakata, 2008) 
and two-way strong education (McConvell, 1982) are detailed. Second, effective 
teaching approaches for science as well as the Montessori Method (1912) framework 
are covered. Both frameworks offer a conceptual basis from which to address the 
aims and objectives of this study. In combination, they provide a lens through which 
to gain powerful insights into teaching science to Indigenous students and for 
improving their learning of zoology. Both theoretical frameworks and their key ideas 
are defined and their practices are reviewed and compared. The arguments and 
evidence for and against each are considered.  
To support the discussion of the two theoretical frameworks, Chapter 3 
concludes with a brief discussion on home languages and Standard Australian English 
(SAE). Following this discussion, the chapter closes by exposing the local Koora 
language complexities. The rectangle surrounding both frameworks in Figure 3.1 
represents all of the languages in Koora. The figure also illustrates my sensitivities 
toward home languages and my numerous attempts to expose the wide varieties of 
spoken Kriols and Aboriginal Englishes (AE) amongst students and local mobs during 
the science lessons. Language and culture surrounds the Koora community and the 
people. Language and culture go hand in hand with the Indigenist research framework, 
the cultural interface, the two-way education and the Montessori Method. Local 
languages simply cannot be dissociated from the Indigenous and non-Indigenous 
methods of teaching and learning, or from studying zoology in Koora.  
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Figure 3.1. Two frameworks for the Koora study and local languages.  
This chapter looks critically at relevant research literature to provide 
background and context for addressing the three research objectives of the study:  
1. documenting community Elders’ animal stories and contextualising 
Montessori materials to integrate this knowledge; 
2. documenting Years 8–9 Indigenous students’ knowledge, affects and 
beliefs (about themselves as Indigenous as well as about zoology) as the 
Montessori Contextualised Zoology (MCZ) Program is explored with the 
students; and 
3. constructing a model of teacher, student, and community behaviours 
within the MCZ Program and evaluating its effectiveness for teaching 
zoology to Indigenous students. . 
3.1 Indigenist Research Framework, Cultural Interface and Two-Way 
Education  
This first section presents the many views in the literature about the notion 
entitled “Indigenist research framework”. In this study, this concept is aligned to 
Rigney’s definition and is explained further below. 
Two 
theoretical 
frameworks 
Indigenous part 
Indigenous perspectives 
Indigenist research framework, 
cultural interface and two-way 
education 
Non-Indigenous part 
Teaching perspectives  
Teaching approaches for 
Indigenous students and 
Montessori Method: 
Combination of effective 
teaching practices 
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3.1.1 Indigenist research framework 
Doing things with people … not to them! 
(The Stronger Smarter Institute, Sarra, 2012 
Queensland University of Technology)  
In a theoretical manner, Chilisa (2012) contends that a “postcolonial 
indigenous paradigm is driven by decolonizing methodologies as well as third-space 
methodologies” (p. 23). In this space, she argues that “Indigenous methodologies 
must be interrogated and opened up to include the voices and knowledge systems of 
the subgroups” (p. 25). Research can be carried out in ways that privilege colonised 
ways of knowing. The framework adopted in this study is that “current dominant 
methodologies should be decolonized to legitimize and enable the inclusion of 
knowledge production processes that accommodate shared knowledge and wisdoms 
of those suffering from the oppressive colonial research tradition” (Chilisa, 2012, 
p. 39). Indigenous peoples have responded to dominant Western research 
methodologies by creating their own Indigenist research frameworks. “While still in 
the emergent phase, the epistemology of Indigenous research practice contests 
Eurocentric constructs and ways of knowing embodied in Western research practice” 
(Walter, 2005, p. 29). Pualani (2007) defines Indigenous methodologies as “an 
alternative way of thinking about research processes” (p. 133) and adds “they are 
fluid and dynamic approaches that emphasise circular and cyclical perspectives”. 
Indigenist research frameworks refer to “the effort to make visible what is 
meaningful and logical in our understanding of ourselves and the world” (Moreton-
Robinson & Walter, 2010, as cited in Christie, Guyula, Gotha, & Gurruwiwi, 2010).  
Phillips (2012) claims that non-Indigenous research has “entrenched negative 
implications from historical research methods which have left many of the world’s 
Indigenous communities with uneasiness and feelings of apprehension towards 
research that involves Indigenous peoples and communities” (p. 60). Rigney (1999) 
and Smith (2012) call for Indigenous people to be directly involved in a research 
process that values the Indigenous experiences.  
3.1.2 Diverse definitions of Indigenist research framework 
Indigenist research frameworks are vigorous fields of knowledge production, 
with methodologies emerging and developing at a rapid pace (QUT, 2009). It 
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appears that since the mid-nineties, Indigenist research frameworks have emerged. 
The following examples demonstrate how scholars worldwide interested in these 
frameworks have redefined the concept of Indigenous people’s participation in their 
own affairs: (a) in Australia (Christie et al., 2010; Fredericks, 2007; Martin, 2007; 
Nakata, 2008; Rigney, 1999, 2011; Robinson, 2007; Walter, 2005; Yunkaporta, 
2013); (b) in New Zealand (Bishop, 2003; Smith, 2012); (c) in Africa (Chilisa, 2012; 
Nashon & Anderson, 2012; Shizha, 2007, 2008); (d) in the USA (Barnhardt & 
Kawagley, 2008; Cajete, 2000; Pualani, 2007); and (e) in Canada (Aikenhead & 
Michell, 2011; Battiste, 1998, 2000; Kovach, 2010; Sanders & Hampton, 2011; 
Wilson, 2003, 2008).  
Indigenist research frameworks have sought “to contribute to a global 
philosophical, practical, theoretical discourse developed by Indigenous peoples to 
inform a de-colonial education” (QUT, 2009). Indigenous people are securing the 
rights to official recognition and to freedom of Indigenous delivery of curriculum 
practices for self-determination. Wilson (2003) claims that Indigenous scholars 
worldwide have begun to flex their muscles and assert their power because 
Indigenous well-being and happiness is at stake: 
No longer would they allow others to speak for them. They began to 
articulate their own Indigenist perspective and demanded to be heard in 
doing so. Indigenous scholars themselves have taken control as they attempt 
to break into (and possibly disrupt) a dominantly controlled Euro-western 
paradigm. (p. 168)  
Walter (2005) expresses Indigenous research history in the following fashion 
by saying that Indigenous people have had to endure having their culture and lives 
analysed and theorised within dominant non-Indigenous paradigms:  
Much of this research has been used to support, authorise, legitimise and 
institutionalise into the dominant discourse the Western perception of 
Indigenous peoples as “Other”. The fractured relationship between 
Indigenous peoples and research is beginning to be recognised by research 
bodies such as the National Health and Medical Research Council 
(NHMRC) via specific ethical and research guidelines … (p. 28) 
The establishment of Indigenous research methods seems to achieve the goal 
pursued by the United Nations espoused in the statement below. As stipulated in The 
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United Nations Declaration on the Rights of Indigenous Peoples (2008), Article 
14.1: “Indigenous peoples have the right to establish and control their educational 
systems and institutions providing education in their own languages, in a manner 
appropriate to their cultural methods of teaching and learning” (p. 7).  
3.1.3 Rigney’s response: Indigenist research framework 
The Koora research discussed in this thesis was conducted in a Queensland 
Indigenous community and draws on Rigney’s (1999) Indigenist research framework 
principles. These three principles guided me throughout the research process. Rigney 
views Indigenist research as: (a) resistance as the emancipatory imperative, (b) 
political integrity, and (c) privileging Indigenous voices (p. 116). The three terms are 
defined below. 
Resistance as the emancipatory imperative  
“Indigenist research is research undertaken as part of the struggle of 
Indigenous Australians for recognition for self-determination”. This framework 
emerged from “the long history of oppression of Indigenous Australians which began 
after the invasion of Australia in 1788” (Rigney, 1999, p. 116). Rigney (1999) 
continues:  
It is research that deals with the history of physical, cultural, and emotional 
genocide. It is also research that engages with the story of the survival and 
the resistance of Indigenous Australians to racist oppression. It is research 
that seeks to uncover and protest the continuing forms of oppression 
confronting Indigenous Australians. Moreover, it is research that attempts to 
support the personal, community, cultural, and political struggles of 
Indigenous Australians to carve out a way of being for ourselves in Australia 
which there can be healing from past oppressions and cultural freedom in the 
future. (p. 117) 
Locally, it means that Indigenist research framework is a struggle for self-
determination that draws on the past subjugation of the Koora mob since early 
settlement. It seeks to address how non-Indigenous zoology Linnaean curriculum, in 
partnerships with local Indigenous mobs, can work towards improving educational 
outcomes of students. 
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Political integrity 
In regard to the research contributions of non-Indigenous Australians to the 
political struggle of Indigenous people, Rigney (1999) claims that Indigenous people 
are indebted.  
It is, however, inappropriate that the research contribution to the political 
cause should come solely from non-Indigenous Australians. Indigenous 
Australians have to set their own political agenda for liberation.... research … 
must be undertaken by Indigenous Australians.... Only in this way can 
research responsibly serve and inform the political liberation struggle. 
(p. 117). 
Rigney does not discourage research by non-Indigenous in Indigenous communities 
but insists that “Indigenist research is research by Indigenous Australians which 
takes the research into the heart of the Indigenous struggle. In doing so, it makes me 
responsible to the Indigenous communities and their struggle” (p. 117).  
Privileging Indigenous voices  
Rigney (1999) privileges the voices of local Indigenous people and claims that 
“Indigenist research ... focuses on the lived, historical experiences, ideas, traditions, 
dreams, interests, aspirations and struggles of Indigenous Australians. It is 
Indigenous Australians who are the primary subjects of Indigenist research” (p. 117). 
Discussion circles and stories are about being part of the Indigenous family and who 
they belong to. Elders and, in this study, BHS Indigenous staff, community adults 
and student participants are all agents of transmission of Indigenous culture in these 
discussion circles. 
Similarly, Nakata (2007) emphasises the importance of conducting research 
that is productive in explaining the authentic position of Indigenous people in 
relation to historical systems of thought which have been complicated by and 
resulted in a “plurality of meanings” (p. 197). It means Elders from different 
Indigenous Nations assembled in Koora, reporting and clarifying complex historical 
situations. It also means a colonial education perhaps, but based on their views and 
understanding of past events or an education based on their own agendas in authentic 
ways, that is, as close as possible to the reality and experiences of the students and 
community members. Phillips (2012) says that interactions between Indigenous and 
non-Indigenous systems have been shaped for several generations and it is necessary 
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for new sets of understandings to be generated by Indigenous peoples to inform new 
analysis.  
Engagement with Indigenous students and local mobs can assist places of 
learning to implement policies and practices that meet their needs. However, the 
voices of Indigenous peoples are sometimes silent or not heard and, as a result, they 
may feel disengaged from the place of learning (ACER, 2014b). Therefore, the 
Koora study is drawing on KLIK, on the local Indigenous perspectives and voices of 
people that often are disregarded in the science classes, on their views and 
understandings of nature.  
3.1.4 Suitability of the framework for teaching Indigenous learners  
The Indigenist research framework is relevant and contemporary for 
Indigenous students because the Koora mobs utilise “positive” teaching strategies 
based on the strength model and focus on what together students and adult 
participants can actually achieve in their community. This framework also produces 
real collaboration and genuine partnerships between Indigenous people, students, and 
local knowledge. Therefore, this framework has a greater chance of having an impact 
on students’ engagement, interest and motivation during the zoology lessons. The 
framework is most appropriate because of the sensitive past historical events and 
local language complexities at the interface between Indigenous and non-Indigenous 
views on nature. Therefore, the teaching situation requires the locals to redefine the 
concept of participation in their own affairs. Finally, when a non-Indigenous 
researcher is involved in an Indigenous community, cultural interface deserves 
plenty of attention because the engagement of students is at stake; the concept is 
preoccupying the BHS Indigenous staff and myself. Cultural interface and 
engagement of students are explained below.  
3.1.5 Cultural interface in Koora 
Nakata (2007) describes cultural interface as a meeting point of Western and 
Indigenous domains. This meeting point is a complex space where we “live and learn 
… and are active agents in our own lives … our lifeworld” (Nakata, 2002, p. 285). 
To me, cultural interface is like a blank slate when non-Indigenous meet Indigenous. 
It is an emptied space at first, yet full of potentialities and full of humour because of 
its complexities and its unique creative space. It can be a comfortable or an 
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uncomfortable meeting space where genuine reconciliation may occur. It is a 
physical meeting point in space and time and a spiritual space as well because it is a 
respectful and appreciative meeting of many views and understandings of nature. 
Phillips (2012) describes it as “a space of possibilities as well as constraints which 
can have both positive and negative consequences for different people at different 
times” (p. 65). Being non-Indigenous in this space may have dire consequences in an 
Indigenous community, especially with brisk data collection periods and a too-
frequent “blitzkrieg” approach to research and, therefore, potential cultural conflicts, 
clashes of views and misunderstandings.  
Nakata (2002) further explains the cultural interface by claiming that this space 
can be a place of immense complexity and confusion for both Indigenous and non-
Indigenous and any other agents at the meeting point. Phillips (2012) adds that 
cultural interface is “comprised of multiple interwoven, competing and conflicting 
discourses, which are a fusion of both traditional and non-traditional discourses. 
Differentiating between the two can be a difficult process” (p. 66).  
It is considered that the Indigenous student will experience greater or richer, 
authentic experiences in science if zoological learning occurs when their Indigenous 
science and resources intersect and overlap with non-Indigenous science (Ezeife, 
2003a). This notion is supported by Rennie (2006) who wrote: 
… involving community resources to promote opportunities for learning 
science that students perceive as relevant and worthwhile, so that learning is 
meaningful and lasting. By using experiences in the community to help 
students develop and practice the skills and abilities that contribute to 
scientific literacy, we will make the community’s contribution count. (p. 10) 
In summary, this cultural interface values the lived experiences of the local 
Koora mobs and “endeavours to eradicate deficit views of Indigenous learning and 
eliminate tokenism” (Phillips, 2012, p. 67) because of an exchange at the interface, a 
collaboration between Indigenous and non-Indigenous at the “meeting point”.  
3.1.6 Approaches to research with the mobs: Knowing, doing and being 
The Indigenist research framework and the three approaches (epistemologies, 
axiologies and ontologies) are employed in this study to enlighten the action research 
methodology. Figure 3.2 is used to represent a continuing sequence of tasks or events 
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in a circular flow, simultaneously working together. The figure also emphasises the 
arrows or flow rather than the stages or steps. For instance, during the porky hunting 
(Figure 1.1 in Chapter 1), these three approaches were interwoven and interlocked.  
 
Figure 3.2. Approaches to research with the mob: Epistemology, axiology and ontology.  
Ways of knowing: epistemological approach  
Ways of knowing are intrinsically linked to relations to others by descent, 
ancestors, country, place and shared experiences (Moreton-Robinson, 2009, as cited 
in Phillips, 2012, p. 68). “It is a shared commonality of perspectives, such as, valuing 
Indigenous community and its members, shared concerns and aspirations” (Phillips, 
2012, p. 68) to improve the outcomes of Indigenous students. In the current study, 
this approach is guided by and conducted in cooperation with students, community 
adults, BHS Indigenous staff and respected Elders from the Koora region. In reality, 
despite eight years spent in Koora, I was still an outsider therefore a visitor 
conducting a study with people’s different ways of knowing requiring local mobs.  
Ways of doing: axiological approach embedded in Indigenous value systems 
The research was strongly influenced and informed by the emergence of KLIK 
during the MCZ Program. Moreton-Robinson and Walter (2010) emphasise that 
ways of doing are an “extension of our communal responsibilities” and that 
researchers are “accountable to our respective communities for our knowledge 
production, and the values we bring to our research are bounded by our 
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understanding that all things are connected” (p. 7). The Indigenous voices “position 
the views, experiences and knowledges drawn from local Indigenous participants to 
inform the research (Phillips, 2012, p. 71). This research allowed authentic 
Indigenous perspectives to be honoured via the local iconic porky. There were 
always positive and respectful relationships whilst interacting with the people and 
the place, such as on sacred sites, within the Koora community itself, or in class. 
Appropriate protocols were followed whilst in the bush because the students and I 
were always accompanied by the BHS Indigenous staff.  
Ways of being: ontological approach  
This research has strong connections to Koora country. It acknowledges the 
many Indigenous Nations’ ancestral links to country, in or around Koora and those 
from all around the state of Queensland. For instance, the Moonda Gudda (or local 
Rainbow Serpent, Spirit Protector or Spirit Creator) acknowledges the people’s 
cultural beliefs and that the land, water, sky, people and all life forms have been 
created by the Moonda Gudda and are all interconnected (Uncle Evale and Uncle 
Jolly). These ways of being are constructed around the local ways of viewing and 
understanding nature, the people’s spiritual and physical connections to land and 
water. Uncle Wallace explains below in Figure 3.3 the respect for the land, for the 
people and for their animal stories. These ways of being remain closely linked and 
relevant to today’s mobs in Koora. Uncle Wallace’s ways of being, thinking and 
acting continue to influence his life and those of many other Indigenous peoples in 
Koora. The narrative embodies reverence for the bush, for animals and for freedom. 
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Figure 3.3. Boongarra or wuyu the dingo: Freedom and reverence for the bush.  
This story reinforces Uncle Wallace’s connection to country. “This 
connectivity is based on principles of reverence, reciprocity and responsibility and is 
valued because it provides connection to the world” (Phillips, 2012, p. 69) for 
Indigenous people. The ontological approach for this research acknowledges that 
local people are valuable and are distinct knowledge holders regardless of age, 
qualification or social status within the community.  
In this study, the Indigenist framework refers to a combination of Rigney’s 
(1999) Indigenist research framework, Nakata’s (2008) cultural interface and two-
way strong education (McConvell, 1982). The following section describes the two-
way Indigenous and non-Indigenous approach to teaching.  
Wuyu means “dingo” in language. The name of my pet dingo is Boongarra! Dingo lived with Aboriginal 
people for many thousands of years. Dingo helped Aboriginal people hunt porky and was also good company 
as a pet. Dingoes were well domesticated but became wild as Aboriginal people were put in missions because 
they did not need them anymore. My nephew found Boongarra in a log. The mother must have been gone for 
a while or something. It is a privilege to see him walk side by side. I feel privileged to have Boongarra as a 
pet and feed him when he is hungry. Boongarra is a dominant animal and a wise one as well. He knows his 
role in the mob. He is a survivor. Boongarra is alert. He is not like a domesticated animal. When Boongarra 
is around you, you feel the energy. He is different from a dog. He growls and he does not bark. Boongarra 
does not go chase car like dogs. He does not bite people as well. I don’t make eye contact with him. I look at 
him and then straight away, I look on the side. Boongarra kept his personality. The environment has not 
changed what he is and his personality. I give him an environment where his personality, his dignity is not 
disturbed or affected. It is different for my people and their culture today. We are affected and disturbed by 
the environment. Boongarra kept his original behaviour like his natural instincts and I respect that by giving 
him freedom. I don’t put him on a rope like you do for a dog. I don’t keep him by force in my yard. 
Boongarra is free to roam and go bush if he feels like it. If he chooses to go bush, it is never too far. If he 
decides one day to leave for good, that is ok with me. When my nephew goes to the dump to get parts for his 
bike, Boongarra might follow him out bush. I don’t want to be attached to him too much. I want him to be 
free. He is not my slave. He is just a friend. He is not my property or my belonging. He is different from a 
domesticated animal like a dog at your feet all the time. He belongs to the bush.  
 
From Koora Elder Uncle Wallace 
(photos of Uncle Wallace’s pet dingo taken by myself, Joёl Rioux) 
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3.1.7 Two-way approach: History and definition of two-way schooling in 
Australia 
An early articulation of the concept of a “two-way education” philosophy was 
ascribed by McConvell (1982) to Pincher Nyurrmiyarri from the Gurindji 
community of Daguragu (Northern Territory) in 1976, although he suggests the 
concept was widely used in parts of Central Australia. The local school at the time 
was described by Nyurrmiyarri as a “one-way school”, meaning only European, and 
an alternative was seen to be a two-way school, “both kartiya (European) and 
ngumpit (Aboriginal) way” (p. 62). McConvell considered the Indigenous content 
would have included the Gurindji language and traditional cultural knowledge as 
well as an Indigenous role in running the school. Nyurrmiyarri’s idea developed 
further particularly around Indigenous concepts of reciprocity, obligation and 
relationships (Harris, 1990; McConvell, 1982; Ober & Bat, 2007).  
The idea of a two-way school “arose from Aboriginal people themselves, as a 
reaction to white assimilationist domination of language and educational policies” 
(McConvell, 1982, p. 60). McConvell (1982) recalled: the Gurindji mob was “not 
satisfied by the education system provided by the government school of the time” 
(p. 61). Indigenous people of the community felt education was:  
tearing the children away from their own culture and language, providing no 
Aboriginal content in the teaching, and in return for this loss of traditional 
education, providing very little of the European skills which Gurindji also 
valued.... now they wanted their young people to take over the positions in 
their community which had always been held by white people. (p. 61)  
McConvell (1982) claims that Pincher’s desire back in 1976 in his community 
was “re-establishing a healthy relationship between the younger and older 
generations of Gurindji, healing rifts that had developed in the transmission of 
traditional knowledge, largely through the interference of schools in the process” 
(p. 63). “Most school programs”, lamented Pincher, “tend to make Aboriginal 
children lose respect for the skills and knowledge of their elders” (p. 65) and this is 
an important factor often discussed by Aboriginal people, according to McConvell. 
Harris (1990) and McConvell (1982) were both concerned about Indigenous students 
being able to survive in the non-Indigenous world, in Australian society. McConvell 
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claims that “two-way schooling is a reinforcement of the local Aboriginal culture, 
which they see as threatened” (p. 66). McConvell also declares that:  
Pincher sees the failure of Europeans to recognise equality between the two 
sides ... and their inability to enter into a give-and-take, “two-way” 
relationship.... The Aboriginal people involved in the school would make an 
effort to learn and understand the aims and methods of the European 
programs, while the European teachers in turn would make an effort to learn 
about the language, culture and aspirations of the Aboriginal people. (pp. 62-
63) 
The two-way approach seems to have many meanings and names. For 
example, Rigney (2011) adds layers of meaning and maintains that “being bicultural 
for tomorrow’s Indigenous students has moved beyond simply surviving in both 
Indigenous and non-Indigenous society. I rather think that Indigenous biculturalism 
means to be technological and global” (p. 36). Batchelor Institute of Indigenous 
Tertiary Education (2012) refers to “Both-ways” education as “a philosophy of 
education that brings together Indigenous Australian traditions of knowledge and 
Western academic disciplinary positions and cultural context, and embraces values 
of respect, tolerance and diversity” (p. 6). In Canada, the literature expresses two-
way learning as “walking in both worlds (or two-eyed seeing)” being the balance of 
Indigenous and Western worldviews in science education and the integration of both 
for a holistic (and realistic) way to care for the natural environment (Hatcher, 
Bartlett, Marshall, & Marshall, 2009; Turtle Island Native Network, 2008). “Two-
eyed seeing” is the ability for the Indigenous youths to develop and/or retain their 
Indigenous worldview while learning Western scientific worldviews (Sutherland & 
Swayze, 2013, p. 178). McConvell (1982) defines two-way “in the sense of an 
exchange between the Europeans and Aborigines involved. A two-way flow in 
reciprocity and exchange between groups” (pp. 62-63). Harris (1990) defined two-
way education as Indigenous students acquiring the knowledge of their first culture 
and language as well as the culture and language of the dominant society. In fact, 
“Indigenous parents continue to express the desire for their children to be able to 
function in both their own culture and the wider Australian community” (Hyde et al., 
2010, p. 72).  
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The next section discusses the second framework, that is, the non-Indigenous 
teaching perspectives and effective approaches to teaching Indigenous learners. The 
Montessori Method framework in Koora is included in this non-Indigenous 
framework.  
3.2 EFFECTIVE APPROACHES AND MONTESSORI METHOD  
The second framework for this study presents the main theorists and their 
theories of “good teaching” in Indigenous community contexts (sections 3.2.1 and 
3.2.2) and overviews the MCZ Program in relation to these (section 3.2.3). Section 
3.2.4 then elaborates on the Montessori Method (1912) framework and effective 
Montessori teaching approaches. The Montessori Method is presented in order to 
show how it meets the theories of “good teaching and learning”. 
3.2.1 The main theorists  
There are several authors who need acknowledgement regarding Indigenous 
science education. Aikenhead (1996) – crossing cultural borders and HSE, Michie 
(2002, 2014), Rennie (2006), and Ezeife (2003a, 2003b) are influential leaders in 
their field. Ezeife states that the alienation of Indigenous students toward school 
science is attributable to the fact that these students perceive a lacuna between their 
daily life experiences or life-world and the classroom experiences. Michie and 
Linkson (1999, p. 3) discuss initiatives which support the inclusion of Indigenous 
students’ worldviews while giving them access to both their own Indigenous 
knowledge and Western science knowledge or two-ways. Maria Montessori’s vision 
of education (Montessori, 1912) and her work as a social reformist can also be 
contemplated as one of the theorists fundamental to the MCZ Program because of 
her Method of Education, the taxonomical Linnaean materials and the socio-
constructivist framework. 
3.2.2 Best practices for Indigenous education  
Michie et al. (1998) claim that much of what has been written in the literature 
has looked at the implications for Indigenous students of having to cross borders and 
the demands of curricula in the past which only relate to the dominant Western 
science perspective. The implications from the literature review are that the practices 
of the classroom teacher and the form of the instructional materials (e.g., local 
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Indigenous concrete materials) are critical during science lessons for Indigenous 
students. This is also why the customisation of the MCZ Program was built around 
local environment and familiar pathways, that is, from valorisation of the students’ 
strengths, and honouring Indigenous Elders’ or other respected community members’ 
voices. The desired goal was engagement, concentration and students’ motivation 
and effective and meaningful learning of science. 
Dr Miller, an experienced international Montessori trainer, stipulates that “the 
teaching program is not doing it to the child. Education is not something that is done 
to children. Montessori education is something children do for themselves. Adults 
provide the possibility and support so this can happen” (Dr J. Miller, personal 
communication, May 2009).  
3.2.3 The MCZ Program  
The MCZ Program provided the opportunity for the students to do the 
following.  
1. Build pride in Aboriginality (see Groome & Hamilton, 1995; Sarra, 2011a). 
The MCZ Program is contextualised to culture so that it enables students to:  
(a) see their Elders and other knowledgeable adults in the community as 
experts in the field and in transmitting KLIK thereby supporting the 
community’s work towards reinstating respect towards Elders 
(Linkson, 1999; Michie, 2002; Perso, 2012); approach local 
Indigenous people and use them as resource people in their 
classrooms; embrace Indigenous leadership from schools and from 
the communities (Sarra, 2011a);  
(b) be proud of their Aboriginality via local zoology vertebrate 
narratives for intergenerational transmission of knowledge (facilitate 
positive sense of Indigenous students’ identity: Sarra, 2011a); and 
(c) view non-Indigenous science (non-Indigenous Montessori zoology) 
and Indigenous science (Indigenous zoology) as complementary 
(Michie & Linkson, 1999) and as part of their world (see Aikenhead, 
1996, 1997, 2005 for the concept of crossing cultural borders). 
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2. Develop ability to undertake zoological processes (see Aikenhead & 
Jegede, 1999; Giroux, 1992 for the concept of crossing cultural borders in 
science education). The program is sufficiently oriented to Indigenous 
knowledge so that students are able to:  
(a) choose and work with non-Indigenous zoology taxonomy materials 
or Indigenous classificatory animal materials (or both); and 
(b) undertake their own classifications of animals with respect to non-
taxonomic classifications, that is to say, the students’ own system of 
grouping animals (e.g., air, land, water, by locomotion or movement, 
by habitat, by size, etc.).  
3. Build and sustain a long-term interest in zoology. The MCZ Program is 
sufficiently interesting, relevant (Ezeife, 2003a) and practical (involving 
manipulation of material, Cajete, 1994; Kanu, 2002; Perso, 2012) that it 
enables students to:  
(a) become more aware of their local environment (KLIK) (Pedagogy of 
Place: Barnhardt & Kawagley, 2008; Gruenewald, 2003; Sutherland 
& Swayze, 2013) and especially endemic animal species of 
Queensland via Indigenous and non-Indigenous story cards and other 
taxonomical materials;  
(b) undertake classifications of animals with respect to the five classes 
of vertebrates according to taxonomic scientific non-Indigenous 
Montessori knowledge (Linnaean classificatory system);  
(c) expand and develop non-Indigenous zoology lexicon/concepts 
(SAE) from a scientific classificatory perspective with large visual 
labels (e.g., vocabulary associated with naming the five classes of 
vertebrates, Latin and Greek etymology, SAE vocabulary and 
nomenclature, characteristics of vertebrates, concepts of classes and 
orders of the vertebrates – kingdom, Animalia, animal; phylum, 
Chordata, chordate; class, Mammalia, mammal; orders, 
Monotremata, monotreme; or Marsupialia, marsupial, etc.); and  
(d) sustain an interest in zoology using two-dimensional (2D) and three-
dimensional (3D) kinaesthetic taxonomical materials (e.g., loose 
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characteristic of vertebrates’ labels, using bingo taxonomical 
materials, articulating the miniature skeleton of their local 
emblematic vertebrate – T. aculeatus or echidna, etc.).  
4. Build positive affects and beliefs (Lillard, 1973; Montessori, 1965, 1967a, 
1967b, 1970, 1972). The MCZ Program used the Montessori approach that 
enables students to: 
(a) strengthen choice-making ability, repetition, scaffolding, 
concentration, independence, freedom, working until satisfied, 
confidence and self-esteem;  
(b) facilitate social skills, for example, working in pairs/groups; 
(c) be enthusiastic during science lessons and enjoy zoology learning;  
(d) be excited, in awe and filled with wonder for the local animal world; 
and  
(e) be engaged and participate more during science lessons.  
5. Build general learning skills in science lessons using a socio-constructivist 
approach (Campbell & Tytler, 2007; Rennie, 2006; Rinke et al., 2013; 
Taylor, Fraser, & White, 1994). The MCZ Program utilised positive 
teacher-student interactions that enabled students to:  
(a) improve oral skills, for example, decision-making process with BHS 
Indigenous staff throughout the study, discussion about the animal 
story cards or classification materials with a partner/class, making 
sense of the stories, understanding and reflecting on the stories; 
(b) support reading and writing interests;  
(c) improve abilities to manipulate materials and learn from this 
manipulation (Linkson, 1999; Michie et al., 1998). Michie and 
Linkson (1999) sum up the manipulatives/materials idea in 
Indigenous communities by ensuring that (1) the curriculum content 
be contextualised in its own culture and appropriate to the learner; 
(2) the teacher spends equal time on both curricula, Indigenous and 
non-Indigenous, by scaffolding the knowledge adequately; and (3) 
cultural considerations like Indigenous ways of learning, ownership 
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of knowledge and students’ worldviews all need to be considered 
specifically (p. 16); and  
(d) improve abilities with inquiry science and open-ended questions 
considering various authentic tasks, closer to the reality and 
experiences of the students using contextualisation to culture or what 
already exists in the community (Nakata, 2008; National Research 
Council, 1996, 2000; Osborne, 2006; Rinke et al., 2013). 
3.2.4 The Montessori Method framework 
Help me to do it myself! (Montessori’s motto worldwide) 
The Montessori Method is part of the second theoretical framework of this 
study. This section addresses two questions: What is the framework called 
Montessori Method? and Why is this framework the most suitable approach to teach 
Indigenous learners? The three components of the Montessori system are the 
prepared environment, the materials, and the prepared adult. The “Technique of the 
lesson” is also explained because the delivery of the Montessori materials must 
always be accompanied by the “Three-period lesson” or “Three-stage lesson”. The 
concluding subsection includes a critical analysis of the Montessori Method and 
discusses the suitability of the framework for Indigenous learners. 
What is the framework called “Montessori Method”? 
Through Montessori’s observations and work with children she discovered 
their astonishing, almost effortless ability to learn. This simple but profound truth 
formed the cornerstone of her lifelong pursuit of educational reform. “Montessori 
pedagogical principles are rooted in a social movement intended to champion the 
cause of all children, in all strata of society, of all races and ethnic backgrounds, 
within and beyond educational institutions” (Montessori Australia, 2013). The 
Montessori approach is concerned foremost with the development of human potential 
and is based on following the child, on recognising the developmental needs and 
characteristics of children of each age group (Standing, 1957). Montessori (1912) 
also determined that the strategy of using a multisensory approach
1
 to teaching and 
learning is helpful to all children (also in Ezeife, 2003a). The independence of 
                                                 
1
Read Maria Montessori to find more about her multisensory approach to teaching and learning: 
“Education of the senses”, in The Montessori Method (Chapter XII), by M. Montessori, 1912, 
London: William Heinemann.  
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children and instilling interest for learning, a love of learning and of self-discovery 
were Montessori’s ultimate goals. 
The Montessori philosophy deals with the whole human being: spiritual, 
emotional, physical, social and intellectual and it helps any children from any 
cultural background to become independent and moral adults (Montessori, 1970). 
Montessori advocated for helping children become capable of acting independently 
and become responsible in their relationships to people and the environment. In order 
to work towards these goals, Montessori proposed the development of the “prepared 
environment” (Montessori, 1965). The environment encourages students to work at 
their own pace as well as in collaborative learning situations. Mixed ability groups 
learning together and peer tutoring are encouraged. Montessori thought the learning 
environment played a direct role in learning and she designed materials which would 
allow for this growth to take place (Elkind, 1967). For more information about the 
Montessori principles and studies, see Lillard (2005).  
Montessori leaders must have both the knowledge and the will to do what it 
takes to ensure a full implementation of the approach. In theory, that means ensuring 
high-quality teacher preparation and properly prepared classroom environments. It 
means establishing appropriate expectations among key constituents (parents, public 
officials, and teachers), says Cossentino (2007). It means trusting the approach for 
what it is, as opposed to what it might be turned into. It means, perhaps most 
importantly, taking care not to view Montessori as a quick fix to the outcomes 
problem, the achievement gap or, in Koora, the attendance concerns, or any number 
of educational problems in need of solutions.  
Montessori curriculum 
The Montessori skeletal curriculum framework presents basic information 
which may then branch into almost any related area of interest to the students. For 
instance, a presentation of some leaf shapes is used in classifying plants followed by 
looking for them in the area around the school or out in the bush. An “I wonder” 
statement posed by the teacher may be used to direct students to exploring concepts-
beliefs-customs-artefacts in their own culture and/or in their familiar natural 
surroundings. In this example, parallel and reticulate veins are examined with 
children: “I wonder if all the leaves in the bush have parallel veins or have reticulate 
veins or if we could find some that are different?” This example combines non-
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Indigenous ideas on classificatory systems and Indigenous applications of the ideas 
and does not require textbook study. Miller discusses and defines Montessori 
coherence via the curriculum and views it as a coherent document where all areas are 
interrelated. Whenever possible, holistic views are given first, whilst details may be 
seen in relation to the whole. The content of all areas then begins with basic 
information and scaffolding ideas ever expanding. This is the Montessori idea of a 
constructivist approach (Dr J. Miller, personal communication, May 2009).  
Components of the Montessori system 
Figure 3.4 shows interlocking ideas. The three concepts form the pillars of 
Montessori education (Grazzini, 1995) and are detailed below.  
 
Figure 3.4. The three pillars of the Montessori Method. 
Prepared environment 
Montessori (1989) recommends in regard to the learning environment and 
materials the need to look after them: 
in the most careful way, so that it looks clean, light and well ordered. Teach 
the use of objects and show by example how one undertakes practical tasks. 
It must be done with gentleness and accuracy so that everything in the 
environment can be used by anyone who chooses to do so. Be active when 
putting the child in rapport with the environment, and be passive when this 
rapport is achieved. Watch the children so as not to miss anyone who is 
struggling to find hidden objects, or anyone who needs help. Go wherever 
you are called. Respect those who are working without ever interrupting…. 
Prepared 
environment 
Materials 
Prepared 
adult 
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Respect anyone who is resting and anyone who is watching the others work 
without disturbing him, without calling him or making him return to his own 
task. (pp. 18-19) 
Rinke et al. (2013) claim about the Montessori Method and the learning 
environment that it offers: 
many opportunities for students to engage in inquiry, particularly with 
respect to cultivating interest in scientific topics and fostering meaningful 
communication about science.... Within an attractive, well-organized, and 
rich physical environment full of opportunities for scientific exploration, 
children were drawn to ask scientifically oriented questions. Moreover, the 
culture of allowing students the independence to explore that environment in 
their own way and until satisfied appeared to nurture an enduring and 
comprehensive interest in science. (p. 1530) 
Montessori materials 
The materials in the prepared environment are based on Montessori’s 
principles of beauty and simplicity, proceeding from simple to complex, and an 
indirect preparation for something to come in the future (Lillard, 1973; Montessori, 
1965). The materials isolate one challenge at a time or one level of difficulty for the 
child or in other words, the materials present basic concepts isolated for ease of 
understanding. Much of the Montessori material is self-correcting and designed for 
specific purposes (Lillard, 1973). The goal of the materials
2
 is the development of 
order, concentration, coordination, the ability to make a choice and independence. 
The Montessori materials and associated lessons are offered individually, to small 
groups or collectively, depending on the ability and interest of everyone at the time. 
The materials concentrate on building the principles in many disciplines: reading, 
writing, mathematics, history, botany, geography, zoology and more (Montessori, 
1965). “The important thing is not that the child should handle the material well, but 
that this material has attracted the attention of the child. The child corrects himself 
through repeating the exercise or through the control of error” (Montessori, 1989, 
p. 15). While students might do individual work using materials, there is interaction 
                                                 
2
The Montessori didactic materials were selected through a rigorous selection process. See “My 
Contribution to Experimental Science”, in The Advanced Montessori Method – 1 (Chapter 3), The 
Clio Montessori Series (Vol. 5), by M. Montessori, 1995, Oxford, England: Clio Press. This chapter 
describes the criteria of deep concentration and reports from different parts of the world.  
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going on in the classroom. They are free and encouraged to help each other, to solve 
problems or just to share a joy about learning with others (De Los Santos, 1989).  
In comparing use of concrete materials with textbooks, Dr Miller states that 
Montessori activities and materials are always made relevant to the culture in which 
the school is located. For instance, animal and plant examples are always first taken 
from the familiar surroundings of the learners (Dr J. Miller, personal communication, 
May 2008). This is an advantage of the Montessori approach to science because it is 
not textbook based. The resources, materials, illustrations, people or artefacts must 
be drawn from the local environment. Dr Miller states that more materials are 
required than textbooks, that is, rich curriculum resources are necessary (Dr J. Miller, 
personal communication, June 2007). In Table 3.1, textbook views of science are 
compared and contrasted with the Montessori views. 
Table 3.1 
Textbook vs. Montessori Views 
Challenges with textbooks in zoology science 
What does Montessori have to say about 
textbooks? 
The textbook is seen as the authority. Learning 
answers more than exploration of questions 
(based on assumption that authors know 
everything about what there is to learn and it is 
the students’ prime duty to learn it) does not 
recognise that there are many questions left 
unanswered and lots more to know.  
The Montessori child typically does the 
questioning and builds habits of thinking outside 
the box. 
Montessori might initiate lessons with 
presentation of didactic materials to introduce 
and entice students to engage into meaningful 
work. Montessori presents one-on-one or in pairs 
through didactic material presentations. 
Memory instead of critical thought means the 
message is that it is not your job to think, rather 
you are just the recipient of what other people 
have decided is the truth 
Think for yourself! 
Bits and pieces of information (incoherent rather 
than coherent constructivist presentation of 
information).  
Understanding in context. It is a coherent 
constructivist education system. Constructivism 
means scaffolding or building of knowledge. 
Montessori recapitulation theory; philology 
recapitulates history and presents information in 
the order human beings discovered it or 
constructed it in the Western world, here in 
biological sciences (zoology taxonomy).  
Recitation over argument. Textbooks present 
knowledge as “the truth” in the eyes of the child. 
Nothing more to figure out so just shut up and 
learn it!  
Active construction of learning through authentic 
experiences or real, that is, close to the everyday 
reality and experiences of the students.  
Reading in lieu of doing! This means passive 
reception rather than active engagement.  
Active engagement. 
Do not encourage students to work together to 
share ideas and information.  
Work together to share ideas and information. 
Collaborating, debating, etc. exercises the mind 
and builds the ability to reason in a logical manner. 
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The Montessori “prepared adult” 
The following two references encapsulate the Montessori idea of an effective 
“prepared adult”. Montessori (2004) argues that a “secret struggle and a battle 
between adult and child and a fight with one another has gone on for countless 
generations. The adult becomes an adversary whose first gesture is to stifle him” 
(p. 15). In equally dramatic fashion, and contained in one of the classics of 
Montessori literature (The Advanced Montessori Method – 1, Montessori, 1995), 
Montessori (1995) discusses the preparation of the teacher in these terms: “instead of 
facility in speech, she has to acquire the power of silence; instead of teaching, she 
has to observe; instead of the proud dignity of one who claims to be infallible, she 
assumes the vesture of humility” (p. 100).  
The Montessori prepared adult is not a hindrance to student development. The 
main role of a Montessori teacher is observer and facilitator. The teacher endeavours 
not to interrupt the child and respects individuals and their backgrounds (Montessori, 
1970). The learner is allowed to stay on task, on a piece of equipment for as long as 
they desire and this helps to develop their concentration. In other words, the concept 
being taught is related to the child’s choice-making ability. The teacher takes into 
consideration the student’s inner discipline and accepts the student’s choice as long 
as it is reasonable and constructive (not destructive). The adult’s duty is to engage 
the disengaged and to encourage the development of: (a) concentration; (b) 
movement; (c) independence; (d) freedom of choice, freedom to work with 
whomever, wherever the student wants to in the classroom or outside if appropriate 
and for as long as the student wishes (working until satisfied); (e) coordination; (f) 
respect; (g) the ability to make a choice; and (h) development of order, working 
orderly (clear materials and uncluttered beautiful environment). The Montessori 
teacher is the guardian of the teaching philosophy and learning principles. In this 
Koora study, these principles are also the cornerstones of the Montessori system. 
Montessori (2000) states that the teacher must keep his/her imagination alive 
rather than seeing the immediate behaviour of her pupils. “The Montessori teacher is 
constantly looking for a child who is not yet there” (p. 252). Maria Montessori 
believed that the child will reveal himself through work and “will show his true 
nature when he finds a piece of work that attracts him” (p. 252). There exists one key 
Montessori principle which makes the prepared adult a successful teacher: she says 
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as soon as the child’s concentration has begun, “act as if the child does not exist. 
Naturally, one can see what he is doing with a quick glance, but without his being 
aware of it. After this, the child starts choosing his work purposefully” (Montessori, 
2000, p. 255).  
The Montessori teacher steps back and his ancillary role is a mark of respect 
for the child. Montessori (1997) states that “a superficial judgment of the Montessori 
Method is too often that it requires little of the teacher, who has to refrain from 
interference and leave the children to their own activity” (p. 67). Montessori 
describes “an active preparation and guidance of the teacher, and her later inactivity 
is a sign of her success, representing the task successfully accomplished” (p. 67).  
We must help the child to act for himself, will for himself, think for himself; 
this is the art of those who aspire to serve the spirit. It is the teacher’s joy to 
welcome the manifestations of the spirit, answering her faith. Here is the 
child as he should be: the worker who never tires, the calm child who seeks 
the maximum of effort, who tries to help the weak while knowing how to 
respect the independence of others, in reality, the true child. (Montessori, 
1997, p. 69)  
The phenomenon of concentration for a Montessori teacher is a quintessential 
concept (Montessori, 1989). “When a child concentrates his character is changed. It 
is as though he had taken off a mask.... A sensitivity must be developed in the 
teacher in order to recognise this ephemeral phenomenon of concentration when it 
occurs” (pp. 13-14). The work of the teacher is to guide the children to 
concentration. “Interference stops activity and stops concentration” (Montessori, 
1989, p. 16). Teachers need to “attract the children’s attention. Their attention is 
attracted through activity.... It is nature which brings the children to the point of 
concentration, not you” (Montessori, 1989, p. 17).  
The Montessori teacher is a social constructivist. “Montessori education is 
conceptually aligned with the underlying constructivist principles guiding inquiry 
science” (Rinke et al., 2013, p. 1519). Elkind (2003) claims that the Montessori 
teacher, the Montessori approach to teaching/learning and inquiry science put the 
child at the centre of the program. “The teacher prepares the environment and models 
one or another activity. The emphasis is upon children having the opportunity to 
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explore, manipulate, and operate upon materials at their own time and in their own 
rhythm” (Elkind, 2003, p. 29).  
Montessori teachers must know the principle of giving “just enough”, says Dr 
Miller. The vital aspect is that the child/children have enough information or skill to 
take the study where they would like it to go. The AMI Montessori zoology curriculum 
provides a skeletal circular framework that provides just enough information and 
structure so the child has the freedom to go into more depth in areas of their choice (Dr 
J. Miller, personal communication, May 2008). Appendix CD3.1 provides more 
information on the Montessori prepared adult. The same appendix also presents a table 
that compares the attributes of the effective Montessori prepared adult with an 
effective teacher in Indigenous education (in remote or rural communities).  
Montessori Technique of the lesson: Three-period or Three-stage  
This subsection of the Montessori Method framework describes and discusses 
the Montessori Technique of the lesson. Jean-Marc Gaspard Itard and Edouard 
Seguin worked in France on the rehabilitation of a special child. The wild boy of 
Aveyron – L’enfant d’Aviron – is the story of an abandoned child in the woods 
(Itard, 1962, p. 29). The two scientists tried to rehabilitate the child back into society 
using a variety of didactic materials and these two scholars elaborated the three-
staged lessons. Appendix CD3.2 provides more detail on the history of the 
Montessori three-stage lesson. Montessori (1967b) comments on the origin of the 
Montessori three-stage lessons:  
I have found that Seguin’s method for obtaining an association between an 
object and its corresponding term in teaching defective children is also very 
useful for those who are normal. Seguin divided the lesson into three stages, 
and we have adopted this same practice in our schools. (pp. 156-158) 
The non-Indigenous zoology lessons of the MCZ Program conveyed this 
Montessori technique of the lesson (or three-stage lesson, also known as the three-
period lesson; the term period here is understood as a stage or sequence, and is 
neither time nor schedule related). The three-stage lessons occurred mainly during 
the presentation of the Linnaean zoology materials. With regard to the process of the 
Montessori lesson, from one presentation of material to the next, Montessori 
suggests five overall elements defined below in Table 3.2: (a) isolating the object, (b) 
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working exactly, (c) rousing the attention, (d) respecting a child’s useful activity, and 
(e) having a good finish (Montessori, 1967b, pp. 153-155).  
Table 3.2 
The Overall Sequence of the Lessons 
Steps Explanations/Quotes Montessori (1967b) 
Isolating the object. The child’s attention must be isolated from everything but the 
object of the lesson. 
Working exactly.  Show the child how to use the materials.  
Rousing the attention. The teacher displays a lively interest.  
Respect for useful activity. If the student uses the materials in some other way which he has 
discovered for himself, in a manner that shows his intelligence at 
work, which favours the child’s development, we will permit him 
to continue to repeat the exercise or make his own experiments as 
often as he wants without interrupting him in his efforts (p. 155).  
Good finish. The child puts the material back in place and everything is left in 
perfect order.  
 
In the Montessori zoology field, the technique of the lesson described below is 
used for helping the child learn scientific vocabulary. The teacher presents 
information first and the students do the questioning. Information is presented 
through the three-stage lesson and it exists to assist students to learn the technical 
terminology of a particular topic of study such as zoology. Montessori (1967b) 
explains in reference to the sequence of the technique of the lesson:  
The principal intervention consists in teaching a child the exact names of the 
things with which he is working…. Provide a child with the precise terms for 
the ideas which the material should have fixed in his mind. The teacher speaks 
clearly and correctly, pronouncing each syllable exactly, but without assuming 
a false manner of speaking, that is, without exaggeration. (pp. 155-156) 
Montessori (1967b) clarifies the three-staged or period lessons: (a) First Stage: 
The association of the sense perceptions with names, (b) Second Stage: The 
recognition of the object corresponding to the name, and (c) Third Stage: 
Remembrance of the name corresponding to the object (pp. 156-158). De Los Santos 
(1989) synthesises the three steps in this fashion: (a) “This is…” – the teacher 
introduces a concept, an object or a card by giving the child the exact terminology; 
(b) “Find or point to…” – when the child has successfully accomplished this task, the 
teacher enters the third step; and (c) “What is this?” – the third step is used only when 
the teacher thinks the student can answer successfully. For example, the teacher would 
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present around three to five picture labels, depending on the age of the students or their 
ability and also depending on the difficulty of the concept introduced. The three steps 
may be accomplished in one sitting or over the course of several sittings depending on 
the complexity of what is being presented. Table 3.3 presents an explanation and 
provides examples of the technique of the Montessori three-stage lesson.  
Table 3.3 
Presentation of Didactic Materials: Three-Stage Lessons (Montessori, 1967b)  
Three-stage 
lessons The words spoken Examples 
First period/ 
stage:  
The association 
of the sense 
perceptions 
with names  
“This is…” 
The teacher “should first pronounce the words very 
distinctly and in a loud voice so that the various 
sounds that make up a word may be clearly and 
distinctly heard by the child.... The lesson in 
terminology should consist in establishing an 
association between a name and its object or with 
the abstract concept of the name itself, both object 
and name should strike the child’s understanding at 
the same time but only the name itself, and not 
some other word, should be pronounced.” (p. 156)  
“This is the class of 
vertebrate (bird/Aves in 
Latin).  
This is the ‘carnivore – 
Carnivora’ label here.” 
Second period/ 
stage:  
The recognition 
of the object 
corresponding 
to the name 
“Find…” or “Point to…” 
A teacher should “always test to see if her lesson 
has attained its end. The first test consists in finding 
out if the name has remained associated with the 
object in the child’s memory.... The child will point 
with his finger at the object and the teacher will 
know if the association has been established. The 
second period is the most important of all and 
comprises the real lesson, the real assistance to the 
memory and the power of association.” (p. 156-
157) 
“Can you find on the 
chart the class of 
vertebrate bird/Aves? 
Can you point to the 
label...? Which one is the 
class Aves? Place the 
bird label where it 
belongs. Would you like 
to find...?, Point to...? 
Where is...? Which one 
is the label ‘carnivore– 
Carnivora’?” 
Third period/ 
stage:  
Remembrance 
of the name 
corresponding 
to the object 
“What is…” 
“The third stage is a rapid verification of the first 
lesson. The teacher asks: ‘What is this?’ pointing to 
the photo of a dingo, for example. If the child is 
ready to do so, he will reply with the proper word: 
‘carnivore – Carnivora’ [example in this study]. 
Since a child is often uncertain of the pronunciation 
of these words, which are often new to him, the 
teacher can insist that they be repeated once or 
twice, encouraging the child to pronounce them 
more clearly, saying: ‘What is it?’ ” (p. 157-158)  
“What is the name of this 
class of vertebrate? Do 
you remember what this 
label is? Can you tell 
what this is?”  
 
Dr Miller notes that, during the second period of the lesson, if the child is not 
successful in pointing to the named object, the teacher realises that he/she has not 
spent enough time on the first period of the lesson. Similarly, during the third period 
of the lesson, if the child cannot give the name of the object, the teacher realises that 
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he/she has not spent enough time on the second period of the lesson (Dr J. Miller, 
personal communication, June 2006).  
In summary, the Montessori Method rests on three pillars: (a) the prepared 
environment, (b) the materials, and (c) the prepared adult. The non-Indigenous 
lessons contained in the MCZ Program considered the Montessori technique of the 
lesson or three-period lesson, mainly for the teaching of the non-Indigenous zoology 
Linnaean classificatory system. The three-period lesson breaks down the concepts in 
manageable chunks for the students and is meticulously attentive to language and to 
scaffolding the learners’ knowledge.  
Critical analysis of the Montessori approach and its suitability for 
Indigenous education 
Before discussing the suitability of the Montessori approach for Indigenous 
education, this section overviews the literature critiquing the Montessori Method and 
examines limitations to the expansion of the Montessori movement. 
The Montessori critics 
Opponents of Montessori’s pedagogical ideas emerged just as quickly as the 
ideas were introduced (Whitescarver & Cossentino, 2008, p. 2579). In 1914, 
Kilpatrick published his critique of Montessori that “persisted among mainstream 
academics and educational policy makers for decades” (Whitescarver & Cossentino, 
2008, p. 2580) with the intention of examining “Montessori’s educational ideas, that 
he called doctrines” (Thayer-Bacon, 2012, p. 10). Kilpatrick accused Montessori of 
“shoddy science, misunderstanding child development, thwarting children’s self-
expression, developing didactic materials that inhibit learning, supporting outworn 
and castoff psychological theory, and foisting books and reading and writing on 
children at too early an age” (Whitescarver & Cossentino, 2008, p. 2579).  
Furthermore Whitescarver and Cossentino (2008) argued that “Montessori’s 
utopian vision of social harmony, exemplified by the intentional and peaceful 
manner in which children, properly taken care of, go about ‘constructing their 
personalities’, fit with the tenor of middle-class suburban culture” (p. 2584). Such a 
fit is in contradiction to the original purpose of Montessori schooling, that is, for 
children living in poverty. However, one of the greatest tensions is found in schools 
amongst Montessori practitioners themselves. Worldwide, two large views of the 
Montessori Method appear to create internal divisions that critics thrive on. 
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Whitescarver and Cossentino make a distinction between what they call the 
“European view” and the “American view” which represent the tensions between 
preserving the purity of the method and promoting widespread dispersion. The 
European view “held that the value of the Montessori method lay in its radical vision 
of the child, a vision that could only be preserved if the integrity of the method was 
carefully guarded (p. 2580) which was reinforced by Montessori herself, and 
subsequently by her son. By contrast, the American view “called for rapid and 
widespread diffusion and an inclusive approach toward other educational 
approaches” (p. 2580). These internal divisions destabilise the Montessori movement 
and further prevent expansion worldwide. 
A further source of major criticism and conflict is the fact that teachers 
working in Montessori schools generally “have different Montessori teacher training 
backgrounds, and all presumably work in accordance with traditional Montessori 
educational theory in an era marked by continual change” (Malm, 2004, p. 398). The 
Montessori programs in these schools are diluted and schools are discredited because 
the trained Montessori professionals come from a variety of Montessori traditions, 
with different degrees of perceived rigour. The implication for schools is that due to 
the widespread variation of the teacher training, success and quality vary greatly 
from school to school.  
No official verification exists on the use of the word “Montessori”. For Malm 
(2004), different interpretations of concepts such as freedom and discipline, as well 
as the significance different teachers place on the application of the Montessori 
materials, are also often the subject of controversy (p. 398). Malm further questions 
the Montessori educational “ideology whose fundamental principles and modes of 
practice in certain instances have remained relatively unchanged since the original 
writings of Maria Montessori, although the educational context in which Montessori 
teachers today find themselves has changed considerably” (p. 398).  
A major criticism of the Montessori Method is that not many schools using 
Montessori programs are formally associated with an official Montessori governing 
or sanctioning body (AMI or others). Montessori schools unaffiliated to a 
professional institution are unassisted in curriculum and evaluation development 
(Ruenzel, 1997).  
108 Two-way strong: A study of vertebrates using Queensland Indigenous knowledges and  
Montessori Linnaean materials to engage Indigenous secondary school students 
The name Montessori is not protected by copyright or patent. Montessori did 
not trademark the name (Kennedy, 2014; Thayer-Bacon, 2012). However, the AMI 
accredits Montessori schools and recognises the authenticity of a school. This high 
standard of recognition holds the programs at that school and the Montessori teachers 
to a standard that meets or exceeds all of Dr Montessori’s core concepts (Cavegn, 
2014). An accredited school must have trained AMI teaching staff, children of mixed 
age levels, AMI-approved materials for each classroom from a manufacturer of 
approved materials, and a philosophical approach consistent with what is presented 
in AMI training courses.  
While many fundamental elements of Montessori remain in most schools that 
call themselves Montessori, there is no unified governing body that regulates quality 
or checks to see if actual Montessori curriculum is being followed (Whitescarver & 
Cossentino, 2008, p. 2592). Anyone can open a Montessori school with teachers 
untrained in the Montessori Method or with varied quality of Montessori training. 
More and more schools are using the term Montessori, even when the schools are not 
accredited or the teachers are not formally trained in the Montessori Method 
(Cavegn, 2014). This practice, although legal, creates a lot of controversies, myths, 
misconceptions, and conflicts about what are genuine Montessori practices. 
Many other criticisms circulate in Montessori schools and in academia such as 
those relating to rigidity and creativity. For Lee (2008), “one of the well-known and 
common critiques of the Montessori Method is its rigidity” (p. 29). Beck (1961) 
associates Montessori with stifling children’s development of creativity in 
classrooms by being too restrictive. Most use of Montessori materials strictly adheres 
to a systematic, methodical and sequential use. However, every teacher understands 
that Montessori favoured an experimental approach to learning and one must remain 
flexible with freedom being offered to children.  
Other critics frequently surface amongst Montessori community members. 
Ruenzel (1997), for example, describes the Montessori Method as “mechanistic, 
cold, too academic and not meeting the developmentally appropriate needs of the 
child” (p. 32). Polakow notes that “the school imposed an adult-defined work ethic 
on children, socialized children to engage in work in isolation from others … and 
produced a work ethic where productivity, efficiency and conformity are perceived 
as synonymous with healthy development” (as cited in Crain, 2004, p. 2).  
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Montessori teachers believe that the process of constant dialogue between 
student(s) and teacher(s) and between the children themselves heightens critical 
thinking. However, Roth (1995) critiques Montessori as children not being encouraged 
to think critically. In terms of the constructivist learning environment and paradigm, 
“the learner occupies the top position rather than the teacher. The learner gains by 
interaction with his or her own environment, and in doing so understands his/her own 
characteristics and perspectives (Ultanir, 2012, p. 205). Ultanir (2012) adds that 
“students construct meanings for concepts. As a result learning is best undertaken in 
real world contexts in which students may acquire and test concepts” (p. 205). A 
constructivist class environment is democratic and the sharing of responsibility and 
decision making is emphasised by the teacher (Ultanir, 2012).  
Lacking a thorough understanding of the complexities of Montessori, critics 
often miss the point. It is clear that, in some instances, these critics lack the Montessori 
training and/or expertise in what they are critiquing. Criticisms such as: (a) Montessori 
classrooms are unstructured because children can do whatever they like, (b) there is no 
organisation to their curriculum, (c) Montessori teachers do not believe in discipline, 
or (d) Montessori teachers do not teach, seem to highlight the critics’ lack of in-depth 
knowledge. Further, in light of all these criticisms, in 2006, Lillard’s comprehensive 
longitudinal study indicated significant performance gains for children educated in 
Montessori schools (reported in Whitescarver & Cossentino, 2008).  
Limitations to the expansion of the movement 
Crain (2004) explains that a serious limitation to the further spreading of the 
Montessori movement concerns the fact that learning tools must be limited to the 
original objects Montessori designed (AMI European view). For me, a genuine 
limitation is that Montessori programs are restricted due to the lack of AMI 
Montessori-trained practitioners for the 0–3, 3–6, 6–12 and 12–15 year-old age 
groups. Another limitation for me is the high cost of buying AMI-approved 
Montessori materials from one of the three accredited manufacturers (Nienhuis in 
Holland, Matsumoto Kagaku in Japan or Gonzagarredi in Italy). These can quickly 
turn into criticisms for Montessori within schools as there exist on the market a 
variety of more affordable plastic materials available at lesser cost instead of the 
laser-cut wooden apparatuses of the immaculate Nienhuis quality for instance. 
Montessori schools rely on expensive materials and this factor has made it almost 
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impossible to apply the Montessori Method outside suburban areas, in disadvantaged 
areas or in developing countries.  
On the one hand, the Montessori educational vision challenges the traditional 
classroom model (Ultanir, 2012) because Montessori emphasised opportunities for 
student movement and interaction in a structured environment that supports 
children’s natural curiosity. On the other hand, administrators are reluctant to 
embrace an ideology that deviates so far from traditional subject-based pedagogy and 
that is so costly.  
Whitescarver and Cossentino (2008) state that “even with its current 
popularity, Montessori education worldwide continues to be viewed as a marginal 
movement with minimal significance for those interested in contemporary school 
reform” (p. 2572). Despite all of these critics, Montessori continues to flourish 
throughout the world. At the turn of the second century of Montessori education, the 
competing demands of inclusion and integrity, pragmatism and purity, liberalism and 
radicalism remain as poignant as they were at the movement’s birth (Whitescarver & 
Cossentino, 2008, p. 2592).  
Why the Montessori framework is the most suitable approach  
Notwithstanding the critiques of Montessori outlined in the preceding 
subsections, I believe the Montessori Method framework is a suitable approach for 
teaching Indigenous learners in Koora because its philosophy is based on respectful 
observation of learners in a carefully prepared environment with a hands-on 
approach, set up to meet the needs of the individual students, wherever they are in 
the world.  
The Montessori framework is suitable because its philosophy rests on 
developing independence as a key aspect of the teaching and learning. It comes about 
through individuals choosing their own learning materials. “After an adult has given 
an initial demonstration of how to use the materials, the child’s choice is then based 
on some knowledge of what can be done with materials rather than on a surface 
curiosity” (Dr J. Miller, personal communication, May 2008). This strengthens the 
child’s personality and helps to develop his/her self-confidence, responsibility, 
concentration and self-discipline (Grazzini, 1995).  
Chapter 3: Two Theoretical Frameworks 111 
The Montessori framework is suitable for Indigenous learners because all 
children, Indigenous or not, desire to do things for themselves and the teacher’s duty 
is to help children accomplish this task rather than being a hindrance to their 
development (Lillard, 1973; Montessori, 1967a, 1972).  
The Montessori framework is suitable for Indigenous learners because of its 
holistic framework. For Dr Miller, Montessori uses a broader, holistic approach that 
involves the integration of the cognitive, affective and psychomotor domains of 
knowledge. Schilk, Arewa, Thomson, and White (1995) state that the one-track 
method of science teaching – essentially, the explain-and-solve approach – does not 
augur well for Indigenous students who tend to prefer the broader holistic approach 
that involves the integration of the cognitive, affective, and psychomotor domains of 
knowledge. An important part of the Montessori approach is to present opportunities 
to engage in activities during the time children are interested in them. Montessori 
called this “developmental learning” (Dr J. Miller, personal communication, June 
2007). Interesting lessons engage the whole child, not just the intellect. The result is 
a love for the subject, concepts and activity.  
Finally, the Montessori framework is suitable for Indigenous learners because 
of the resemblance between the Montessori approach and the Indigenous ways of 
viewing and understanding nature, despite Montessori’s Eurocentric Italian roots. 
There are many resemblances in teaching and learning strategies between the 
Indigenous community and those fostered by the Montessori approach. These 
similarities are highlighted in Appendix CD3.3. The appendix is drawn from the 
parallels identified between Indigenous families and the Montessori approach and the 
ways in which youths are taught in traditional Sioux families in the USA (Australian 
AMI Alumni Association, 2004, p. 3).  
In conclusion, the Montessori Method is part of the second theoretical 
framework for this study. This section addressed two questions. What is the 
framework called Montessori Method? and Why is this framework the most suitable 
approach to teach Indigenous learners? The three components of the Montessori 
system were explained: (a) prepared environment, (b) materials, and (c) prepared 
adult. The Technique of the lesson, also called Three-period lesson or Three-stage 
lesson, always accompanies the delivery of the Montessori materials. A vigorous 
critique of the Montessori movement worldwide, followed by an explication of why 
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the Montessori framework is a suitable approach for teaching Indigenous learners in 
Koora, concluded the presentation of the second theoretical framework.  
3.3 KOORA LANGUAGES 
Today, within the community, the omnipresent language complexities exist as 
they did in 1927 when Koora was established. The local community history meant 
that fifty-two Indigenous Nations and seventeen language groups were assembled 
when the community was founded by non-Indigenous. This section concerns 
language and its complexities in Koora. Non-Indigenous acknowledgement of the 
language complexities facilitates the enactment of both frameworks because local 
languages surround both of these frameworks. The conflation of local languages with 
Koora zoology is a critical marker of the students’ ways of viewing and 
understanding nature. Like any language, AE remains an important marker of the 
Indigenous heritage and local identity. 
3.3.1 Spoken Kriols, variety of Aboriginal Englishes and SAE 
Krause et al. (2006) state that Standard Australian English is “the language of 
mainstream Australia, and ‘standard’ in the sense that it does not vary significantly 
across communities”. They consider that Aboriginal English is “a dialect distinct 
from Standard Australian English (SAE), and having many variants in different 
Indigenous communities ... and ‘strong’ and ‘weak’ forms may be used within one 
community, depending on the context” (p. 349). Aboriginal English bears important 
aspects of the Koora culture and views and understandings of nature.  
At the end of the nineteenth century, after decades of being dispersed, 
surviving Indigenous people were “rounded up and dumped” on various Queensland 
State Government communities and church-run reserves called missions (Forde, 
1990). That policy and its successors lasted well into the twentieth century. The 
survivors of many different language groups were expected to conform to the 
dominant non-Indigenous laws. Some Indigenous groups were traditional enemies; 
some others could not communicate with others from different language groups 
because of the differences in their first languages. Most Indigenous people were 
multilingual in Indigenous languages. The Indigenous people at Bolooma
3
, the town 
from where the Koora mob walked, were “a polyglot of people brought from a wide 
                                                 
3
 This is a fictitious name. 
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catchment: Cooktown in the north, Windorah in the west and Kamilaroi people from 
the northern New South Wales” (L’Oste-Brown et al., 1995, p. 8).  
Even though, traditionally, Indigenous Australians spoke many Original 
Indigenous Languages (OILs), due to the English-only law and the need to 
communicate with the other Indigenous people and with the non-Indigenous 
supervisory staff, a new language, Kriol, developed from the contact language, 
Pidgin. Very small remnants of Kriol or of the OILs are still spoken in Koora today. 
Students at BHS may speak three different languages (spoken Kriol and AE at home, 
and SAE at school). However, the diagram in Figure 3.5 illustrates the relationships 
of the remnant OILs, AE, Kriol and SAE.  
Figure 3.5 attempts to demonstrate the complexity of language use in Koora. 
The circle “Original Indigenous Languages” contains, in reality, fifty-two minute 
inscribed circles representing the fifty-two originating Koora Indigenous Nations. 
However, perhaps some of the Indigenous groups may have spoken the same OIL or 
a dialect of one OIL. The straight black line continuum attempts to illustrate how 
speakers of Kriol may use forms of Kriol that vary from speaker to speaker. Kriol 
can vary from being very heavy/basolect – that is, to non-SAE speakers like myself, 
heavy Kriol will sound much the same as an OIL because there is a great deal of 
vocabulary and structure – to “lighter” versions, which are easier to understand for a 
listening non-Indigenous. OILs appeared to be spoken at a faster rate than SAE. If 
the Kriol is heavy and is spoken quickly like OILs, non-Indigenous might think they 
are being spoken to in an OIL. AE falls in the middle, evolving between the OILs 
and SAE. 
 
Figure 3.5. Languages of Koora. Adapted from Berry & Hudson (1997, p. 22). 
Non-Standard Australian 
English 
17 Original 
Indigenous 
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(52 Indigenous 
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High/secret/acrolect 
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3.3.2 Interactions between the Koora languages, the science lexicon, and Latin 
in the classroom 
Zoology learning and teaching cannot be discussed without prior mention of 
the SAE language skills of the students. Many Indigenous learners enrolling at BHS 
soon encounter what appears to be an insurmountable, but recurring barrier: lessons 
are delivered in SAE. Indigenous learners struggle with the SAE oracy and literacy 
demands placed upon them. 
In terms of home languages, the variety of Kriols and AEs spoken in class must 
be taken into account by a non-Indigenous teacher. The language differences 
between home and school often affect cross-cultural teaching and learning. For 
example, students interact in AE and Kriol, both resulting from the interaction of 
Indigenous and non-Indigenous languages. As a result, students are unable to revisit 
their SAE learning outside the school or have little exposure in order to reinforce 
SAE. Adding to this complexity, I, a French-Canadian researcher with a French-
Canadian accent, was teaching zoology via SAE to AE-speaking students and it was 
often challenging for them to develop the ability to switch between AE and SAE.  
My personal understanding through English not being my first language gave 
me an insight into the challenges faced by the BHS students in understanding the 
language of non-Indigenous science. While coping with learning SAE, their 
participation and interest in the subject of zoology was challenged by yet another 
“language”, the Linnaean-based scientific language and taxonomic structure of non-
Indigenous zoology. In other words, as well as coping with the “foreignness” of the 
SAE lexicon and concepts, Indigenous learners were immersed in the etymology and 
lexicon of scientific nomenclature. Non-Indigenous zoology possesses a complex 
vocabulary originating from Greek and Latin (e.g., the word zoology comes from the 
Greek zoion = animal and logos = study; Latin names are used for orders such as 
monotremes [Monotremata] and classes such as Aves, Reptilia, and Mammalia). 
Foremost, I was concerned about the Montessori Western teaching and learning 
practices, the Eurocentric zoology materials and the strategies used during zoology 
lessons. Often, the process of zoology lessons (or any other subjects contained in the 
mainstream curriculum) has little to do with Indigenous life or their everyday 
experiences, affecting students’ understanding, engagement, learning, academic 
performance and self-esteem.  
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3.4 CHAPTER SUMMARY 
This chapter described the two theoretical frameworks adopted in this study. 
Both theoretical frameworks informed what I, as a teacher, accomplished with the 
students in terms of the eighty-three zoology lessons. Both frameworks also 
informed how the zoology lessons were conducted. These frameworks also 
supported me in the science classroom with reconciling the clash of different 
perspectives and worldviews between Western and Indigenous views and 
understandings of nature. The mismatch between the traditional practices offered by 
science educators in classrooms, from non-Indigenous middle-class teachers, and the 
home cultures of diverse Indigenous students and their families is addressed within 
both theoretical frameworks. The proposition of offering culturally responsive 
teaching and schooling in Koora at BHS is a means to address this mismatch via both 
theoretical frameworks. Both an Indigenist research framework and the Montessori 
Method framework supported and invigorated the selected non-Indigenous research 
design for this study. The next chapter explains the study’s design, action research.  
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Chapter 4: Research Design 
The previous chapter presented two theoretical frameworks: (a) Indigenist 
research, and (b) the Montessori Method of teaching and learning and the Montessori 
technique of the lessons. Both theoretical frameworks add to the strength of the main 
non-Indigenous research design, that is, action research.  
This chapter describes the design of the study to achieve the aims stated in 
Chapter 1. The initial section introduces the action research methodology used in the 
study and the stages by which this methodology was implemented. It also details the 
planning stages, and peer review and reflexivity processes. The triangulation of the 
data and reliability, as well as member checking, prolonged engagement with the field, 
and rich or thick description, establish the methodological integrity of the study in 
section 4.2. The analysis section of the chapter (section 4.3) presents the thematic 
analysis, a method for identifying, analysing and reporting high-frequency themes 
within the data. Many view thematic analysis as an important method for qualitative 
analysis. Section 4.4, the social context of the study, provides details about the 
research site Koora and an overview of the context at BHS. The MCZ Program and the 
participants of the study are then elaborated in sections 4.5 and 4.6. The data collection 
procedures and the techniques for gathering the data are detailed in section 4.7. These 
were semi-structured interviews, observations and documents. This section also 
discusses the theoretical underpinnings, thus justifying the use of interviews, and the 
order of data collection. The chapter concludes with a justification of this research 
process and its outcomes in terms of its ethics and ethical standards in section 4.8. This 
section – a question of ethics: the concerns – describes ethical considerations for the 
research in Koora: (a) informed consent, (b) confidentiality, (c) minimising risk and 
harm, and (d) use of incentives to participate.  
4.1 Action Research 
Action research was the methodological approach used in the study and 
provided the basis for the analysis and methods used in the chapters that follow. 
Action research is defined by Creswell (2005) as an approach educators use to:  
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improve the practice of education by studying issues or problems they face. 
Educators reflect about these problems, collect and analyse data, and 
implement changes based on their findings. In some cases, the research 
solves a local, practical problem, such as a classroom issue for a teacher. 
Action research provides an opportunity for educators to reflect on their own 
practices. In fact, the scope of action research provides a means for teachers 
in the schools to improve their practices of taking action and to do so by 
participating in research. (p. 550) 
Kemmis and McTaggart (2000) describe action research as a methodology 
used by practitioners to improve their practice by studying the relationship between 
their teaching practices and the learning behaviours of their participants. They 
contend that action research best happens by spiralling through a four-step cycle of 
planning, acting, observing/collecting and reflecting/reviewing (and then revising the 
plan for another cycle). Kemmis (1994) explains that action research is “a spiral of 
self-reflection” (p. 46). Creswell (2005) argues that action research has the following 
characteristics: (a) practical, (b) studying local practices, (c) involving individual and 
team-based inquiry, (d) focusing on teacher development and student learning, (e) 
implementing a plan of action, and (f) leading to the teacher-as-researcher. Creswell 
(2005) states that “the action researcher weighs different solutions to his problems 
and learns from testing ideas” (p. 560) and spirals back and forth between reflection 
about a problem, data collection and action. 
Browne, Capobianco, Horowitz, and Trimarchi (2004) recommend a 
systematic approach when implementing action research and maintain that the 
process involves the following six steps: (a) identify a starting point: an issue, 
question, problem to explore; (b) develop a plan of action; (c) collect data; 
(d) analyse and interpret; (e) reflect; and (f) disseminate. Creswell (2005) affirms 
that for the procedures to be consistent with “practical action research” (p. 552), the 
study must apply to a small-scale research project which narrowly focuses on a 
specific issue. The action research procedures are usually undertaken by individual 
teachers within schools.  
This design was used because I systematically studied and explored a local and 
practical classroom concern with the aim of developing a solution to a zoology 
concern. It allowed me to study my own science classroom situation and reflect on my 
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own self-development as well as the students’ learning and their engagement with 
zoology. All eighty-three zoology lessons contained in the MCZ Program are 
described using the four-step format associated with action research and recommended 
by Kemmis and McTaggart (2000). The four steps were used to scaffold the discussion 
with students and BHS Indigenous staff presented in Appendix CD5A. These zoology 
lessons describe what I first planned to achieve in each of the zoology lessons, 
followed by a list of actions undertaken in order. A series of larger sections entitled 
observations with minimal interpretations examine the events that occurred when each 
action was undertaken. The final step, reflections, states what the observations mean 
and leads to preparing actions for the next cycle of lessons. The Indigenous and non-
Indigenous zoology lessons have been meticulously written in clustered lessons inside 
the thick description of Appendix CD5A (Zoology Lessons). Figure 4.1 expresses the 
study’s non-Indigenous research design, that is, the action research cycle four-step 
process. A pragmatic form of defining action research is a diagrammatical model 
represented as a spiral of cycles with four moments. 
 
Figure 4.1. Cycle of continual improvement (Zuber‐Skerritt & Perry, 2002). 
This cycle of continual improvement of teaching and learning meant that four 
recurrent phases or moments occurred throughout the study. This form of inquiry 
using a four-step cycle further informed and improved my own practice. The steps 
were continually repeated in sequence as work progressed, creating an upward spiral 
of improving practice (Figure 4.1). The cycle was used as a way to record students’ 
progress and as a way to look across the data.  
4.1.1 Action research methodology  
Action research methodology and my cultural observations meant a 
collaboration between Indigenous and non-Indigenous and an equal two-way 
partnership. Arthur (1994) discusses the features of a collaborative partnership and 
argues that collaboration, in contrast to consultation, is the exchange of ideas, a two-
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way process of sharing, development and problem solving. A collaborative 
partnership considers interaction within a framework of commitment to a common 
purpose. The MCZ Program explored ways to respectfully include KLIK at the 
interface between Indigenous and non-Indigenous worldviews and understandings of 
nature. The challenge was to ensure that the teaching strategies would meaningfully 
support learning while reflecting local Koora traditions, cultural beliefs and 
Indigenous worldviews. The local people’s aim was to present their local pedagogy 
and its underlying epistemology and provide a balance between local Indigenous 
teaching and non-Indigenous Montessori Method. 
The non-Indigenous action research methodology in this study contains 
cultural observations because the BHS Indigenous staff, the students, the community 
members and Elders were part of the collaborative four-step process. Everyone was 
planning, observing, developing, and reflecting at various stages on the local zoology 
educators, on learning and on processes and local knowledge, therefore transforming 
the study as it progressed from lesson to lesson. Impromptu and non-Indigenous 
visitors also had their say in the process. Everyone was allowed to activate the cycle 
of action research. I capitalised on these opportunities to create inroads, advance the 
study and propel the students’ momentum. It was accepted from the commencement 
that the BHS Indigenous staff, the students or any unexpected Indigenous visitors 
could voluntarily add on to the lesson, improve its delivery, digress or redirect the 
lesson to a more personalised one, and even take over the lesson, if they felt the 
zoological inspiration. This role switching was, at times, challenging for me. For 
instance, from the beginning, I was not sure what to expect and what would 
eventuate with the Indigenous lessons. To illustrate, Uncle Wallace would smile and 
start the lesson announcing he had asked a visitor to come and help him that 
morning. Uncle Wallace initiated the lesson with a few words to briskly direct the 
students to work with the painting of the Moonda Gudda by Aunty Magma, a 
traditional owner. The students followed the guidance of Aunty, the artist painter. I 
was simply acting as an observer and reflective practitioner. Sometimes, one of the 
Indigenous BHS staff teachers had to leave the room promptly, meaning the 
Indigenous Education Workers (IEWs) and I had to continue the lesson without 
preparation. This is why a long eighty-three lesson journey was required to conduct 
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the study. In this sense, the MCZ Program was a modified form of action research 
following an open participatory process. 
Everyone with cultural differences, such as those between all Australian non-
Indigenous visitors, the Indigenous students, and my French-Canadian background, 
contributed to improving the zoology lesson deliveries. This action research meant 
that planning, observations, actions (delivery of the lessons) and reflections were 
shared between all involved, Indigenous and non-Indigenous. Using action research 
meant I took into account the Indigenous and non-Indigenous colleagues’ cultural 
observations. Granting Indigenous students a degree of ownership of the science they 
were learning in school demanded a shift towards a less directive program and a 
collaborative approach, in which half the responsibility was handed over to students 
and Indigenous BHS staff. I relinquished some control over the question of what 
precisely was to be learnt so a balanced view of education could be achieved. The 
result was at times a teacher-directed program (or traditional view of education) and 
at times a student-directed program.  
In summary, action research underpinned by cultural observations was selected 
as the most appropriate methodology in order to improve teaching practices with 
Koora students. In order to support me and revitalise, naturalise and invigorate KLIK 
at BHS, the local Indigenous community people were invited into the science lessons 
at cultural interface. This action research valorised one group of students in a 
decolonising approach. The delivery of the Indigenous curriculum followed an 
emergent approach, and its delivery, early on in the study, followed its due course 
without my interference. A contingent approach dominated the lessons where the 
next lesson always depended on the previous ones.  
4.1.2 Visual plan and summarised action plan 
Creswell (2005) cites that “formulating an action plan in response to the 
problem is a vital step” (p. 561) when conducting an action research study. A visual 
presentation of the entire zoology study (five sections) is outlined in Figure 4.2. The 
figure displays a circular sequence of five components described in the first results 
chapter – Appendix CD5A.  
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Figure 4.2. Segmented circle procedure: Sections of the MCZ Program. 
The segmented circle reveals a progression of five key sections of the MCZ 
Program or key lessons in a logical circular flow, from known to unknown (Killen, 
2013). It also exhibits the interconnectedness of each portion of the zoology study. 
Figure 4.2 embodies the many discussion circles of the study and this means that 
everyone’s contribution differs; however, equality and respect of all participant 
members within the “mob” is quintessential. The collaborative approach rather than a 
consultative approach in these discussion circles meant that I was also part of the 
circle, on par with everyone else. The discussion circles aimed to entice the 
participants to engage in their own quest for the local Indigenous identity, Indigenous 
understanding of their views on nature, and Indigenous zoology curriculum.  
Given the complexities of this ambitious action research study, the inclusion of 
a timeline in Figure 4.3 demonstrates when each of the five key sections of the study 
was conducted and the lessons that occurred in each section, thus assisting the reader 
to understand the overall structure of the study. The study was conducted across a 
full school year of four terms in 2009, with one term of preparation and three terms 
of data collection. 
5A.1 – Plan and 
Pilot lessons and 
pre-evaluations 
5A.2 – 
Indigenous 
classificatory 
systems 
5A.3 – Non-
Indigenous 
Montessori 
Linnaean 
classificatory 
system 
5A.4 – 
Discussion of 
Indigenous and 
non-Indigenous 
classificatory 
systems 
5A.5 – Final 
zoology lessons 
and post-
evaluations 
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Figure 4.3. Timeline of the MCZ Program. 
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The timeline in Figure 4.3 presents the wider view of the MCZ Program. Each 
stage of the Montessori three-stage lessons is briefly explained below, summarising 
the key ideas of the study. Each Montessori stage contains many zoology lessons. 
Stage 1 refers to section 5A.1 which presented a challenge to the students, elicited 
interest and presented tasks and a problem to solve. I invited ownership by 
connecting zoology to BHS and the needs of the community. Concepts were 
introduced and vocabulary provided in brief lessons. Goals were set for real problem 
solving and accomplishing purposeful tasks that were important to the community. A 
sensorial or experiential introduction to the focus of the project was offered 
(measuring, photographing, sketching, cleaning, weighing). Stage 2 included second-
period follow-up work for reflection and comprehension such as reading materials, 
discussion points for small groups, lab activity and outdoor activity, short research 
ideas and short writing responses. Students engaged in exploration, discovery, 
inquiry, dialogue, discussion, research, experimentation, visits, and practical tasks. 
Stage 3 was associated with the concluding lessons and an expectation of some kind 
of third-period “give-back” such as discussion, report, work displayed, mini-lessons 
for others, models, and so on. It was thinking about thinking, or metacognition. 
Students were accountable for what they had learned by expressing knowledge, 
understanding and the accomplishment of their work to someone. Individuals 
expressed such understanding about key concepts and about their own individual 
pursuits in the project. The project group was responsible for articulating the overall 
accomplishment of the project to the rest of the community. 
A brief summarised plan of activities was elaborated collaboratively amongst 
Indigenous BHS staff and myself (Table 4.1) for a teaching program lasting three 
Australian school terms or 141 days.  
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Table 4.1 
Summarised Plan of the MCZ Program 
Name of tasks: 
Actions Main lessons: What happened? The sub-tasks 
Section 5A.1 
Prepared for first 
section Plan and 
Pilot lessons. 
Set up preliminary 
pilot interviews and 
pilot narratives. 
Planned the zoology lessons with seven Indigenous BHS staff/five sections. 
Piloted interviews: three non-participating students and seven Koora Elders 
(narratives).  
Piloted four animal stories collected from Elders for the twelve student 
participants. 
Conducted two classificatory lessons (rocks and animal photo cards): 
Clarifying concept of classifying. 
Section 5A.1 
Conducted pre-
evaluations with 
adolescent student 
participants. 
Completed pre-evaluations: non-Indigenous Tasks 1, 2 and 3 (animal photo 
cards).  
One-on-one interviews with twelve students conducted by IEWs and I.  
Task 4: Questionnaire: queried participants for zoology knowledge, attitudes 
and beliefs. 
Section 5A.2  
Indigenous 
classificatory 
systems: 
Collected data from 
seven BHS 
Indigenous staff, 
Elders and twelve 
students. 
Hosted a classroom event with all gatekeepers and twelve students: introduced 
the study and aims as well as presented DVD to entice students to do zoology.  
Concept of vertebrates with skeleton cards’ games. 
Porky hunting and porky articulation lessons. 
Definition of vertebrates. 
Indigenous stories. 
Defined Indigenous stories. 
Students’ stories. 
Designed interview protocol for Elders’ stories. 
Interviewed Elders: collecting zoology narratives. 
Indigenous classificatory systems from the collected zoology narratives. 
Collected seventy-two local zoology narratives from Koora members (the 
stories were reviewed and accepted by the Elders themselves). 
Section 5A.3  
Non-Indigenous 
Montessori 
classificatory 
system: 
Co-designed 
contextualised 
materials for twelve 
students. Used 
Montessori zoology 
narratives as well as 
local Indigenous 
zoology stories. 
Introduced Latin naming and lists of SAE/Latin names. 
Presented: First Knowledge: 31 animal photo cards, 31 name labels, 31 non-
Indigenous zoology narratives, questions and answers labels and 45 
characteristics of vertebrates labels. 
Bingo First Series: Kingdom, Phyla, classes of vertebrates lesson.  
Presented First Classification of Animal Kingdom charts (FCoAK charts). 
31 Definitions of orders of vertebrates labels lesson. 
Game: 5, 4, 3 Points (31 orders of vertebrates). 
31 taxonomical names of orders of vertebrates labels lesson. 
Games: Fish, Snap and Concentration. 
Bingo Second Series: 31 orders of vertebrates lesson. 
Shared zoology ideas about materials with Elders and seven BHS Indigenous 
staff and what the class could achieve. Produced initial materials. Returned to 
BHS Indigenous staff before introducing to twelve students. Received 
feedback from seven Indigenous BHS staff. Trialled special didactic materials 
with students and evaluated them. Returned to Indigenous BHS staff for 
feedback.  
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Name of tasks: 
Actions Main lessons: What happened? The sub-tasks 
Section 5A.4  
Discussion of 
Indigenous and non-
Indigenous 
classificatory 
systems. 
Presented Method A (Indigenous) and Method B (non-Indigenous). 
Designed T-Charts: Students established advantages and disadvantages of both 
methods/discussion. 
Conducted voting session/individual voting. 
Discussed the voting results/collectively. 
Conducted survey-questionnaire/individual: Perceptions of Indigenous and 
non-Indigenous zoology lessons and materials. 
Section 5A.5  
Final zoology 
lessons and post-
evaluations with 
student participants. 
Hosted an event with all participants: presented the study, the materials, a final 
DVD of local zoology that occurred during the research. Offered guest Elders 
their own copy of local zoology narratives booklets. Suggestions from 
community members were welcomed about adapted materials. Materials were 
presented to them. 
Post-evaluations: non-Indigenous Tasks 1, 2 and 3 (animal photo cards). What 
are the changes in non-Indigenous knowledge? What about Indigenous 
identity? One-on-one interviews with twelve students. Post-evaluations 
conducted by IEWs and I.  
Completed three outings in provincial town (perceived benefits): at Crocodile 
Farm, Zoological Gardens and Animal Park.  
Visited aged care centre. 
Requested a visitor from Queensland Koala Foundation. 
 
4.1.3 Two-way education: Peer review (Indigenous and non-Indigenous 
colleagues working together) 
Smith (n.d.) claims that peer review of teaching occurs whenever one (or more) 
peer(s) observes, examines, discusses, analyses, dissects, or just talks about the 
teaching practices of a colleague, with that colleague expressing consent and 
blessing. In other words, it is a way of getting structured feedback from the reviewer, 
in order to improve teaching practices. Liamputtong (2013) defines the process of 
peer review (expert checking) as:  
a peer or a colleague who is not involved directly in the research but has 
general understanding of the research topic and of qualitative research 
enquiry. This person is invited to analytically review fieldnotes and 
transcripts in order to validate or question the findings and the links between 
the data, codes, emerging themes. (p. 33) 
The process facilitates the validation of the findings and allows a researcher to 
interrogate and substantiate their interpretations (Liamputtong, 2013, p. 33). Smith 
(n.d.) discusses peer review as a reflective practice. It is considered good practice in 
all professions that practitioners reflect on their practice, upgrade their skills, and 
continue to develop themselves in their professional capacities. It involves a 
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concerted effort to gather data about our performances from as wide a variety of 
sources as is possible, and then acting on that information, and then gathering more 
data to reflect upon those actions. 
Peer review is a well-established practice to monitor and enhance the quality of 
research (Devlin, 2008). Peer review is a legitimate process through which to 
evaluate and improve the quality of teaching. The idea is to embrace a set of 
processes in which we all trust, and to apply them to teaching and learning to benefit 
the study. Weeks and Scott (1992) recommend a four-stage model or clinical 
supervision cycle with the following steps: (a) pre-action conference or meeting, (b) 
action or observation, (c) providing data for analysis by peer, and (d) providing 
topics for post-action conference. The questions to be reviewed, and the way they 
will be reviewed, are decided in step (a) before observation takes place. 
A reflection on my teaching practices was constructed and directed to 
Indigenous and non-Indigenous observers of lessons during the data collection period 
in the fieldwork. This Reflection on Teaching Practices (see template in Appendix 
A) contained questions related to: (a) personal qualities, (b) human relations, 
(c) communication skills, (d) teaching practice, (e) curriculum competency, 
(f) professionalism, and (g) additional comments section. Many reflections were 
completed by the non-Indigenous visitors and IEWs who were observing or 
participating in the lessons. Furthermore, at the conclusion of each zoology lesson, I 
diligently took time to review the engagement, students’ interest and the value of the 
materials with both IEWs and other Indigenous visitors. These written and oral 
reports were to help clarify my perspectives on the zoology lessons in order to allow 
reflection in the action research cycle and prepare more engaging lessons.  
4.1.4 Reflexivity 
“It is impossible for the researcher to be objectively distant from his research” 
(Liamputtong, 2013, p. 30). The reflexivity of researchers makes their research 
findings more credible. Reflexivity is the process of reflecting critically on the self as 
researcher. Browne et al. (2004) elucidate that “reflection is an integral part of a 
teacher’s Action Research. In order to develop a critical awareness and deeper 
understanding of the actions taken within the educational situation, the teacher-
researcher needs to engage in some level of reflection” (pp. 52-53). 
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The Indigenous BHS staff and I also reflected on the ethical implications of 
day-to-day decisions during the many discussion circles. These reflective processes 
included Elders who brought spiritual and cultural understandings to contemporary 
classroom challenges I faced. The following reflective “reflexes” helped establish 
credibility for the study. The Koora students and Indigenous staff were treated with 
high respect, as if they were family members. In this spirit of companionship and 
genuine zoology collaboration, everyone worked toward one goal.  
The Indigenous BHS staff and I reflected critically on ourselves as deliverers of 
Indigenous/non-Indigenous zoology lessons. Reflections occurred on: (a) what the 
presenter (Indigenous or non-Indigenous) did that was or wasn’t useful; (b) what 
he/she would do differently in the future; (c) Indigenous and non-Indigenous zoology 
curriculum: Montessori materials (non-taxonomic and taxonomic Linnaean lessons 
and materials) and KLIK materials; (d) the process of crossing cultural borders for 
student participants or border crossing at the interface between two knowledge 
production systems; and (e) continual enticement and engagement of the student 
Indigenous participants with zoology. One non-Indigenous visitor was Madame Loux, 
my wife, a practitioner with fourteen years of Montessori teaching experience at the 
time of the study, who filmed the zoology lessons. She was obviously also a part of the 
daily reviewing process. 
4.2 TRIANGULATION OF THE DATA 
Liamputtong (2013) describes triangulation as the use of multiple methods, 
researchers, data sources, or theories in a research project (p. 390). The 
trustworthiness of results is strengthened by using triangulation to study the same 
phenomenon. Creswell (2005) affirms that “in general, the more sources used and the 
more triangulation among them, the more you will be able to understand the problem 
and develop viable action plans” (p. 563). In terms of authenticity, Liamputtong 
(2013) as well as Carpenter and Suto (2008) state that the most powerful means for 
strengthening credibility in qualitative research is triangulation when representing 
multiple realities.  
The approach called triangulation means that each strategy employed exposes 
different perspectives of reality. Triangulation is the process of corroborating 
evidence from different individuals and different types of data or methods of data 
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collection. Indigenous BHS staff and students all collaborated on the reflective 
element of the action research cycle to ensure cultural safety and engagement with 
KLIK specifically in the early part of the study (sections 5A.1 Plan and Pilot 
Lessons and 5A.2 Indigenous Lessons). The teaching and learning strategies were 
always first validated by the Indigenous BHS staff for triangulation in discussion 
circles; for example, collective construction of interview protocols for Elders’ 
zoology narratives.  
Triangulation was an additional way of providing evidence to support my 
claims. In order to ensure that the study was more accurate and credible, the 
information was drawn from more than a single source whilst in the process of 
enacting an Indigenist research framework locally responsive to this Indigenous area 
of Queensland. The community adult and Elder participants were purposively 
selected for their zoology narratives, for their Indigenous knowledge (and unique 
characteristics) by the Indigenous BHS staff and the students themselves. As the 
local zoology narratives were presented back to students during the Indigenous 
classificatory exercises, the students were immediately drawn to them and able to 
recognise the descriptions made by Indigenous BHS staff and Koora Elders. 
Therefore credible data emerged from the community members and from the 
multiple Indigenous Nations represented in Koora because the data represented the 
students’ own multiple realities when collecting the local zoology narratives. The use 
of many data sources to provide a richness of perspectives or ways of knowing, 
called triangulation in the empirical literature, is an important aspect of action 
research. The following subsections review the three triangulation methods used in 
the study which enhanced its credibility, trustworthiness, transferability and 
reliability: (a) member checking, (b) prolonged engagement in the field, and (c) rich 
or thick descriptions. The final subsection briefly evaluates qualitative research. 
4.2.1 Credibility: Member checking 
Lincoln and Guba (1989) claim that member checking is the single most 
crucial technique for establishing credibility (p. 239). The study sought to privilege 
participants’ knowledge and Koora everyday experiences embedded in an Indigenist 
research framework that privileged participants’ voices in zoology lessons (Elders, 
Indigenous BHS staff, students and community adults). This framework allowed 
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open access to members, and to the research process, for cultural safety following 
local protocols thus promoting engagement of all participants in discussion circles.  
Discussion circles and member checking go hand in hand. The most efficient 
way in Koora to orchestrate discussion circles was in clusters. For instance, two 
Indigenous administrative staff – Aunty Kirries and Aunty Munja (two females) – 
worked well together; or Uncle Jolly, the Culture Teacher, and Uncle Evale, the 
School Liaison Officer (SLO) (two males). Another successful collaboration for 
discussion circles, with or without the students, was both female IEWs before, during 
or after class (Aunty Mathilda and Aunty Sabra). Finally, best friends Aunty Euthilde 
(SLO) and Aunty Kirries (Indigenous administrative staff) or Aunty Mathilda (IEW) 
and Aunty Euthilde (SLO), with the students and me, brought a genuine collaboration.  
Member checking in this study refers to the accurate representation of KLIK 
injected into the zoology materials. This needed to always be supported by the 
Indigenous BHS staff in order to establish credibility. The following member 
checking examples support claims of credibility and represent other ways that all 
participants may reflect on and improve the study.  
1. During the Plan and Pilot and the Indigenous lessons, Indigenous BHS 
staff co-constructed and reviewed the lessons and teaching strategies. The 
students, Indigenous BHS staff and I developed the lessons together. 
2. The interview protocols for the semi-structured interviews were also co-
constructed. These were reviewed and accepted by the BHS Indigenous 
staff. 
3. Once the data had been collected from Elders, and rewritten into short 
zoology narratives, they were reviewed by the Indigenous authors 
themselves for reactions, perceived accuracy and veracity. There was a 
need to return to some individuals as often as necessary to clarify 
previously recorded narratives and for final approval. 
4. All collected narratives and the zoology materials were presented to 
community members at a final meeting for the conclusion of the study.  
These examples of member checking add credibility to the study.  
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Member checking: Power dynamics 
To develop and improve teaching practices, the teacher often requires the 
support of other practitioners to plan, implement and review changes (Ramsey, 
2000). In Koora, these “other practitioners” were the seven Indigenous BHS staff. 
Member checking decreases the power imbalance between researcher and 
participants according to Carpenter and Suto (2008, p. 153). The Montessori Method 
is particularly attentive to issues of power relations in the classroom between 
teacher-researcher and students. However, in multicultural contexts, power 
imbalance is encountered differently and is multifaceted because of language. There 
are serious concerns for any non-Indigenous practitioners endeavouring to be 
inclusive in their practice and sensitive enough to cater for the needs of Indigenous 
pupils. This situation is critical in Koora when non-Indigenous people research 
Indigenous people. The process of developing the MCZ Program with the BHS 
community was a true collaboration and an opportunity for Koora members to 
address the power imbalance and cultural issues, to learn why they are important, to 
develop skills in negotiation, and to listen and understand different points of view 
and experiences. 
Member checking: Montessori materials 
Member checking in the study was aligned with accurate construction and 
representation of the AMI Montessori Linnaean materials with the support of 
Montessori expertise distant from the study. Dr Jean Miller, a Montessori trainer 
from Texas, USA, and sponsored by the Montessori Children’s Foundation (MCF), 
visited Koora and BHS on a yearly basis. Dr Miller is an international Montessori 
speaker with over fifty years of experience working with children in private and 
public Montessori schools. Dr Miller is a certified AMI consultant, examiner and one 
of the very few elementary (6–12) Montessori teacher trainers in the world. She 
advised me on technical aspects of the newly adapted or modified Montessori 
materials. Member checking occurred in the presence of Dr Miller, as she 
contributed to my observations and to the mechanics of teaching
4
. Dr Miller 
critically examined: (a) the Montessori non-Indigenous didactic material content and 
adaptations to an Indigenous population (from my original Montessori training 
                                                 
4
 The mechanics of teaching for Dr Miller consists of: (a) teachers knowing their subjects, (b) 
evidence of thoughtful planning, (c) using appropriate methods, and (d) giving adequate structure and 
direction to participants (Dr J. Miller, personal communication, May 2008). 
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curriculum notes); (b) the non-Indigenous pre- and post-evaluation tasks and animal 
photo cards; (c) the rationale and justification for zoology curriculum designs; and 
(d) the Montessori principles of teaching and learning, the logistics, planning, and 
individual needs in order to share a common understanding of objectives, intentions, 
decisions and implementations. Together, decisions were made about the quality of 
non-Indigenous teaching and learning on the basis of evidence and arguments 
provided. As Dr Miller’s fifth Koora visit in 2010 was her last, the cycle of member 
checking for the non-Indigenous lessons was never fully completed.  
4.2.2 Trustworthiness: Prolonged engagement in the field 
Liamputtong (2013) states that “the more you experience the environment, the 
more you have the opportunity to understand it” (p. 29). The author describes a 
prolonged engagement as “allowing a trusting relationship to develop between 
researchers and participants” (p. 28). To assess the value of research in this study, a 
prolonged engagement in fieldwork was necessary as opposed to a short community 
data collection period. For the study to be trustworthy, an extended period of time 
spent inside the research site was necessary. The longer the time spent in the field, 
the more accurate the data collected. The prolonged engagement in fieldwork helped 
to assess the value of research in this study. Community members knew me well 
after eight years living in Koora and had already exhibited acceptance and trust in me 
prior to my initiating the study. For eight years, I attended various Koora community 
meetings (e.g., men’s meetings, awareness marches and demonstrations about 
community health concerns) and cultural festivities (e.g., NAIDOC, Koora Silver 
Jubilee, sports festivals). Genuine and consistent fieldwork presence within Koora 
avoided the faults of blitzkrieg-oriented research where visitors turn up for a very 
limited amount of time, that is, one week or two, for data collection. Rather, the 
MCZ Program, the extended period in the field and the trust gained from the 
community members give this study vitality and help validate its findings.  
4.2.3 Transferability and reliability: Rich or thick descriptions 
Bryman (1998) defines thick descriptions as “attending to mundane detail to help 
us to understand what is going on in a particular context and to provide clues and 
pointers to other layers of reality” (p. 61). In this study, thick or rich description refers 
to the descriptions of the eighty-three zoology lessons presented to the student 
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participants and the data collection reported in Appendix CD5A. “Thick descriptions 
are based on qualitative research where ample detail and background information are 
provided so that people’s actions can be understood in the context of the experiences 
and patterns of meaning that influence them” (Liamputtong, 2013, p. 390). This author 
continues: “When the researchers write in detail about the research settings, the 
participants, and the methods and processes of undertaking their research, readers are 
enabled to make decisions about transferability” (p. 29). The study has trustworthiness 
when the learning generated in one study can potentially benefit other situations. 
Transferability of qualitative research findings can be highlighted through sampling 
strategies and thick description of the research setting (Chilisa, 2012).  
The reliability of the data can be judged with rich description and the extent to 
which findings can be generalised to other Queensland or Australian Indigenous 
communities. Appendix CD5A presents detailed observations of all eighty-three 
lessons and includes quotations from participants. A thick description supports the 
study with evidence and conclusions made by showing an analysis grounded in data 
with interviews, observations and documents about keystone zoology materials and 
lessons prior to teaching non-Indigenous taxonomical zoology. 
4.2.4 Evaluating qualitative research 
In order to evaluate qualitative research, rigour refers to “trustworthiness”. 
Although there is no single standard criterion to evaluate all qualitative research 
(Creswell, 2005), there are many practices in use to increase the “goodness” of a 
study and demonstrate it to the reader. Elements of the methodological integrity, 
described in this chapter, can be used to judge the merits of this Indigenous 
qualitative research. To ensure the rigour of the research, Liamputtong (2013) 
suggests subdividing the data analysis strategies into two groups: (a) strategies 
involving the research design and process such as selection of methodological 
framework, but also those strategies that have been elaborated in this section, such as 
methodological integrity: triangulation, reflexivity, prolonged engagement and 
fieldwork, rich or thick description, and transferability; and (b) strategies involving 
the research participants, peer researchers, and outsiders such as member checking 
and peer review or expert checking. According to Chilisa (2012), credibility of 
qualitative research can be verified in several ways including triangulation, member 
checking, peer review, reflexivity, and prolonged fieldwork.  
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4.3 METHOD OF ANALYSIS  
Qualitative research employs several ways to make sense of data such as 
interviews, observations and texts when researchers immerse themselves in their 
fieldwork (Liamputtong, 2013). The researcher reads and rereads the data in order to 
understand the data they have generated (Liamputtong, 2013). Analysing and 
interpreting the data helps the researcher to begin thinking about what and why it is 
happening (Browne et al., 2004). According to Creswell (2005), “typically, 
qualitative researchers look for overlapping themes in the open-ended data” (p. 217). 
Qualitative researchers “often combine several data analysis strategies in one study” 
(Liamputtong, 2009, p. 135). In this Koora research, thematic analysis and narrative 
analysis, the process of restorying a transcript, have been used to analyse the data.  
4.3.1 Thematic analysis  
Liamputtong (2009, 2013) describes a common type of analysis in qualitative 
research called thematic analysis. “It is a method for identifying, analysing and 
reporting patterns (themes) within the data” (2013, p. 249). It is perceived as a 
foundational method for qualitative analysis. Thematic analysis entails searching 
data sets to identify themes and patterns of meaning (Braun & Clarke, 2006). 
Liamputtong (2009) suggests: (a) reading through each transcript and trying to make 
sense of the interview data or classroom observations, (b) examining the transcripts 
or field notes and making sense of what is being said by the participants as a group, 
and (c) searching across the data set to find repeated patterns of meaning. Coding in 
qualitative data analysis is critical and a five-step process is recommended in the 
literature for thematic analysis. 
Coding for each piece of data is the beginning point for most forms of 
qualitative data analysis. Following interviews and classroom observations, the 
researcher tags “chunks of data with a label, a name, a word or short phrase that 
symbolically assigns a summative, salient, essence-capturing, and/or evocative 
attribute for a portion of language-based data” (Saldana, 2009, p. 3, as cited in 
Liamputtong, 2009). Liamputtong (2009) explains that the researcher must first read 
through the initial set of transcripts attempting to interpret the data. Braun and Clarke 
(2006) add that researchers must transcribe their data themselves and make 
themselves familiar with the field texts. A second step is to look for meaning and 
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write some notes down about what was interesting, striking or significant. A third 
step consists of re-reading the data, naming the codes and making notes about 
significant categories or themes that emerge from the data (words from the 
participants or give names to themes in the data). An index of sub-themes assists the 
researcher to manage and collate the data. The fourth step for Liamputtong (2009) 
involves reviewing and grouping all codes to identify the major recurring themes. 
Liamputtong (2009) also explains that at this point the researcher should start to 
consider more general theoretical understandings in relation to the codes and data. 
The fifth step consists of looking at these tentative concepts and viewing possible 
linkages relating to the existing literature and theoretical frameworks informing the 
study. As the researcher reads through the transcripts, again and again, new codes 
may be added. Braun and Clarke (2006) also suggest creating a thematic “map” of 
the analysis, and then defining and naming the themes. Figure 4.4 summarises 
sequential steps in the coding process of interviews and zoology classroom 
observations for the Koora qualitative data analysis.  
 
Figure 4.4. Coding process in Koora qualitative data analysis. 
Key factors were examined that explained particular phenomena by 
scrutinising interview data, responses to assessment questions at pre- and post-
evaluations, and patterns, themes or trends emerging from data during my 
observations of all zoology lessons. For instance, the Indigenous staff and I 
observed, analysed and interpreted students’ feedback toward the Indigenous 
materials. Student participants’ enthusiasm and engagement during the zoology 
lessons were observed because the community was involved. Within the non-
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Indigenous section, the students’ feedback and responses towards the Linnaean 
materials were also analysed and interpreted.  
Multiple sources of data needed to be triangulated in order to organise data into 
categories or codes, which involved grouping together similar statements and 
responses to construct a particular theme or major idea. First, each transcript of the 
eighty-three zoology lessons was read and analysed to identify emerging themes. 
From this process, the identification of themes in individual interview data was 
sought. Then, as part of a collective set, the transcripts were re-analysed to identify 
what was being said by the participants as a group.  
Results (Appendix CD5A Zoology Lessons and Chapter 5) and findings 
(Chapter 6) are presented with supporting evidence from participants’ interpretations 
of their experiences and knowledge. Verbatim quotations inform the readers about 
the participants’ answers rather than my own interpretations. The evidence and the 
conclusions were based on verbatim accounts extracted from interviews, rather than 
reconstructions of the general sense of what a person said.  
Zoology lessons were designed and taught collaboratively but led by the 
Indigenous staff. The eighty-three lessons were recorded to identify preliminary 
themes. The task was then to theoretically and empirically connect these themes to 
understandings of teaching science to Indigenous students and improving their 
learning of the zoology subject. 
4.3.2 Narrative analysis: The process of restorying a transcript  
Collecting stories has emerged as a popular form of interpretive or qualitative 
research (Clandinin & Connelly, 2000). “The basis for this approach is Dewey’s 
philosophy of experience, which is conceptualized as both personal and social” 
(Ollerenshaw & Creswell, 2002, p. 339). This means that in order to understand the 
twelve Indigenous student participants in Koora, I examined their personal zoology 
experiences as well as their interactions with BHS Indigenous staff, with community 
adults and Elders in context, that is, at BHS or within the Koora community. It also 
meant that the roles were reversed with the teaching actions and I assisted the seven 
BHS Indigenous staff in the science classroom whilst endeavouring to collect data via 
classroom observations and collection of zoology narratives. The narrative “lens 
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becomes a primary means for analyzing (as well as thinking about) data (field texts) 
gathered and transcribed in a research study” (Ollerenshaw & Creswell, 2002, p. 339).  
I utilised a data analysis process called “retranscribing and restorying a 
transcript” (Creswell, 2008, as cited in Phillips, 2012). Ollerenshaw and Creswell 
(2002) define restorying as “gathering stories, analysing them for key elements of the 
story, and then rewriting the story to place it within a chronological sequence” 
(p. 332). According to me, the restorying process and its association with “rewriting” 
as stated in Ollerenshaw and Creswell (2002) undermines its credibility because it 
invites the reader to draw a parallel with the everyday experiences of 
miscommunication. The process of restorying a story from the original data set 
includes reading the transcript and analysing this story to understand the lived 
experiences (Clandinin & Connelly, 2000). This is followed by retelling the story. 
For Phillips (2012), restorying is about the long procedure of gathering, categorising 
and analysing stories for key commonalities that become a focus of the research. 
Creswell (2007) claims that restorying a transcript efficiently helps to “interpret the 
meaning of a particular research focus from participant interviews” (p. 157).  
In the context of this study, after the conduct of Elders’ interviews, the 
narratives were analysed using Creswell’s method of restorying and retelling. This 
first means that the Koora zoology narratives brought together the BHS Indigenous 
staff, students, community members and me to co-construct local Indigenous 
perspective in the science classroom. The preparatory phase concerned the initial 
feasibility of collecting local narratives in Koora, and this occurred in small clusters 
of discussion circles amongst BHS Indigenous staff and me. It was seen as showing 
good manners to ask the BHS Indigenous staff permission to interview their Elders. 
Also, for this study, a prior informal investigation of the cultural intricacies 
(protocols) whilst interviewing Elders was conducted early on with the BHS 
Indigenous staff. Basically, the co-construction of culturally sensitive procedures for 
finding storytellers and for collecting their stories within the Koora community 
occurred between BHS Indigenous staff, students and myself. This culturally 
responsive approach is well documented in Part A of Chapter 5 (Appendix CD5A) 
inside the Indigenous section (5A.2) under: (a) listing of local Elders, (b) manners to 
adopt in the presence of Elders, and (c) co-constructing interview protocol (student 
participants and BHS Indigenous staff).  
138 Two-way strong: A study of vertebrates using Queensland Indigenous knowledges and  
Montessori Linnaean materials to engage Indigenous secondary school students 
At the drafting phase of designing the interview protocol, the appropriate types 
of questions and manners to adopt whilst interviewing Elders were collectively 
investigated with the student participants and BHS Indigenous staff to minimise 
misunderstandings between ourselves. The BHS Indigenous staff and students co-
constructed the interview protocol to navigate the Indigenous way. The BHS 
Indigenous staff’s recommendations on the interview protocol for the overall class 
were valuable assets prior to interviewing Elders.  
The practising phase was a third mandatory step with plenty of gammon 
demonstrations and it used the draft interview protocol everyone had previously 
designed. Also in this demonstration phase, a student interviewer, a friendly mob as 
interviewees (BHS Indigenous staff), a digital voice recorder and a video camera 
became part of the materials.  
Prior to formally interviewing Elders with students, I individually investigated 
amongst the BHS Indigenous staff and some community Elders the meaning of 
“Indigenous story”. View Appendix CD5A (sub-Appendix CD5A.32) to read Elders’ 
definitions of what constituted a “deadly” Indigenous story. The collecting data 
phase was the actual collection of local Koora zoology narratives from Elders and 
community adults. The student participants, BHS Indigenous staff and I proceeded to 
collect data and local zoology narratives. After gathering the narratives, Liamputtong 
(2009) recommends researchers to first “familiarise themselves with the content and 
structure of the narratives by reading and re-reading the transcript closely ... 
examples, the events, what has happened?; experiences – including feelings, images, 
meanings and reactions; accounts, explanations, excuses, ... metaphorical form of 
telling the stories” (p. 136). Secondly, Liamputtong (2009) suggests creating a short 
summary of the narratives, that is, a beginning, middle and an end of the story then 
taking notes of some thematic ideas from the transcript and some structural points. 
I examined individual Elders’ and community adults’ zoology experiences as 
told to students via narratives. I then wrote interim texts to create a narrative text that 
promoted an account of participants’ lived experiences. The making changes phase 
was next after the data had been collected, and rewritten into brief zoology 
narratives. Narratives were reviewed by the Indigenous authors themselves for 
reactions, perceived accuracy and veracity. There was a need to return to some 
individuals as often as necessary to clarify previously recorded narratives and for 
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final approval. Also, as participant Elders used words in their traditional Indigenous 
languages (e.g., bilgamo – crocodile; bolinga, budburra – porky) or in Kriols or one 
of the many varieties of AEs, these words were translated into English by myself and 
placed in brackets. 
The final phase was the actual retelling of the story by one of the seven BHS 
Indigenous staff followed by vertebrate classificatory exercises. The zoology 
narratives provided an attractive written format with a red contour representing the 
blood of the vertebrates and these were laminated. The narratives were better adapted 
to the student population than the ten short ones discovered at Boora State Primary 
School (BSPS) prior to the beginning of the study (Appendix CD5A, sub-Appendix 
CD5A.1). These newly created Elders’ narratives were presented to student 
participants in a language that was enticing to them and well-illustrated with 
impressionistic vertebrate photo cards placed at the bottom of the narratives. A 
finalised version is presented in Appendix CD5A (see sub-Appendix CD5A.38 to 
view all narratives). The narrative process is summarised in Figure 4.5. This figure 
illustrates an ascending series of steps as students, BHS Indigenous staff and 
researcher collected raw data (local Elders’ zoology narratives) in the task of 
narrative analysis (the process of restorying). 
 
Figure 4.5. Qualitative restorying process: Elders’ narratives and ascending process of data collection. 
Ideally, each narrative should have been transcribed by the students or illustrated 
by the authors of the narratives themselves, in true spirit of “reconciliation” between 
Elders, students and myself. However, it was not possible, due to time constraints and 
end of year fast approaching. Instead, I pasted local photos of the vertebrates 
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mentioned in the narratives at the bottom of the story. This was an effective strategy 
because most of the animal photo cards were from the Koora vicinity and therefore 
were easily recognisable by the students. The photo cards were visually appealing 
pedagogically and also aesthetically pleasing to the eyes.  
The participants’ narratives were analysed, and then restoried (retold) into a 
framework that made sense to the readers (BHS Indigenous staff and student 
participants). Liamputtong (2009) claims that the stories that people tell do not 
necessarily appear in chronological order so this was important for me to carefully 
consider when transcribing the narratives. Thus the critical need for returning to all 
storytellers accompanied by Uncle Evale, driving the school bus, as often as required 
to validate the accuracy of the words in the narratives.  
Via the process of transcribing a narrative and rewriting it, I refused to alter its 
composition to such an extent that it was no longer the original story told. The idea 
to “reform” the same story meant synthesising the Elders’ narratives into manageable 
reading zoology artefacts for the students, as close as possible to what the Elder 
reported, trying not to personally highlight certain aspects whilst downplaying 
others. I attempted to not make any interpretations of the story but simply reported 
the Elder’s words and selected the key elements of the story (see Table 4.2). The 
process of restorying data compiled from participants was performed by breaking 
down definable aspects of a local zoology narrative into themes or content (see Table 
4.2 to view what is meant by these two terms). 
Table 4.2 
Narratives: Themes and Content Combination 
Themes:  
Compiled by myself 
Content (5W+H Story Planner)
a
:  
Co-constructed by the students, 
BHS Indigenous staff and myself 
Who were the 
authors? 
1. Elders 
2. Community 
adults 
3. Students  
Where were the 
narratives told? 
1. In classroom 
2. Inside 
community 
3. Out bush 
within Koora 
boundary 
What types of 
narratives? 
Examples 
1. Dreaming 
stories 
2. Koora history 
3. Personal story 
4. Poem 
5. . . . 
Characters, the actors 
Plot 
Experiences including feelings, 
images, meanings and reactions; 
accounts, explanations, excuses, … 
metaphorical form of telling the 
stories  
 
a
See template in Appendix CD5A (sub-Appendix CD5A.31). 
Chapter 4: Research Design 141 
Ollerenshaw and Creswell (2002) explain that throughout the process of 
collecting and analysing data, the researcher collaborates with the participants by 
checking the story and negotiating the meaning in order to lessen the potential gap 
between the narrative told and the narrative reported. Also, whilst one of the BHS 
Indigenous staff was retelling the narrative in the science classroom, a negotiation of 
interpretations between the students and adults occurred in the classroom.  
Table 4.3 conveys the restorying process and presents the 5W+H Story Planner 
framework, that is, a student discussion revolving around where, when, what, why, 
who and how (see Appendix CD5A.31 for the 5W+H Story Planner and storyboard 
template). Therefore the stories were co-analysed by students and BHS Indigenous 
staff in the science classroom by breaking them down in terms of time, place, scene 
and characters. Within the framework of chronology, narratives had a beginning, a 
middle and an end.  
The Elders’ zoology narratives conveyed to student participants during the 
Koora study can be segmented into two different categories, based on two key 
moments of the restorying process: (a) Elders’ narratives restoried before or during 
the Plan and Pilot lessons (section 5A.1) and the Indigenous lessons (section 5A.2), 
shown on the left-hand side of Table 4.3; and (b) Elder’s narratives restoried after the 
students’ collection of local narratives at the conclusion of Indigenous lessons 
(section 5A.2), shown on the right-hand side of Table 4.3. The narratives listed in 
section A of Table 4.3 were delivered to gauge the interest of the students and the 
restoried narratives listed in section B of Table 4.3 supported the vertebrate 
classificatory exercises at the conclusion of the Indigenous section 5A.2. BHS 
Indigenous staff, the students and I reconstructed the stories and identified key 
elements of each narrative using the 5W+H Story Planner in order to reconstruct the 
meaning of the stories. 
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Table 4.3 
Narratives Restoried: 5W+H Story Planner and Classificatory Purposes 
A. Narratives restoried in Plan and Pilot 
lessons (section 5A.1) and Indigenous lessons 
(section 5A.2)  
Focus: understanding the Indigenous story and 
classifying local vertebrates using the 5W+H 
Story Planner (where, when, what, why, who + 
how) to gauge students’ interest 
B. Narratives restoried at the closure of the 
Indigenous section 5A.2 mainly for 
classificatory purposes  
Focus: understanding the Indigenous story 
(5W+H Story Planner) prior to classifying local 
vertebrates at conclusion of section 5A.2 
The crocodile… Palm Island story.  
Pilot 1 in section 5A.1 Plan and Pilot lessons. 
Review all narratives collected during the study 
in Appendix CD5A (sub-Appendix CD5A.38).  
An emu story. Pilot 2 in section 5A.1 Plan and 
Pilot lessons. 
 
A porcupine story – Budburra: How the echidna 
got his quills. Pilot 3 in section 5A.1 Plan and 
Pilot lessons. 
 
Dreaming: a Creation story. Pilot 4 in section 
5A.1 Plan and Pilot lessons. 
 
At the conclusion of Plan and Pilot lessons 
(section 5A.1), concept of “classifying”:  
Rat kangaroo, The eagle story, Ducks and 
waterlilies, Koalas, Wallabies, and Sand goanna. 
Also, Boulia story, Kangaroo rat history. 
 
Indigenous lessons (section 5A.2): storyboard 
template, as students were going to write their 
own narratives. An emu story. 
 
Indigenous lessons (section 5A.2): for explaining 
concept of 5W+H Story Planner to entice 
students to write their own narratives.  
Scrub turkey. 
 
Indigenous lessons (section 5A.2): Elders Profile 
Cards lesson. The three sisters. 
 
 
The restorying process  
Creswell’s (2007) method of restorying is a three-phase process and was used 
in this research (see Figure 4.6). The figure is used to show sequential steps in an 
interconnected block process. I proceeded through the overall steps of obtaining oral 
text data, transcribing the data from audiotapes (and videotapes when consent 
provided) and reshaping the transcription into a story. Three phases of the restorying 
process are outlined below: (a) transcription, (b) retranscription, and (c) restorying.  
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Figure 4.6. Retranscribing and restorying a transcript. 
Transcription. The students, the BHS Indigenous staff and I first conducted 
semi-structured interviews. The interviewees were free to decide if they preferred the 
use of audio materials (digital voice recorder), video camera, both or neither. The 
essential part of the conversation was electronically transcribed using the 5W+H 
Story Planner.  
Retranscription. The transcriptions of the raw data were retranscribed by 
myself identifying key elements of the stories. Codes were used to highlight 
elements such as the local vertebrates, local customs, Koora history, who were the 
actors of the narratives, what types of narratives, and the environment where the 
story unfolded. The essence of the raw data was used to create a relatively brief 
zoology narrative for the student participants. The essence of the transcription aimed 
at capturing their interest with new or surprising elements (e.g., the story of how the 
original Koora inhabitants used to tan the kangaroo skin by letting it soak for days 
with local plant materials found in their surroundings). 
Restorying. The BHS Indigenous staff restoried or retold the Elders’ accounts.  
In conclusion, the stories (field texts) provided the raw data for me to analyse 
as one of the Indigenous BHS staff retold or restoried the zoology narratives. I 
analysed raw data to form a story well adapted to and sufficiently challenging for the 
student participants. The stories were reformed by synthesising zoology events that 
occurred in Koora. The Elders’ recall of these local stories pertained to the local 
views and understanding of nature in Koora, as the students reconstructed meaning 
together with the BHS Indigenous staff. The restorying technique for narrative data 
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analysis attempted to highlight the experiences and interactions of the individuals 
(Ollerenshaw & Creswell, 2002). I emphasised the importance of learning from 
Elders/adult community members in a community setting. This learning emerged 
from individuals telling their zoology stories about the place Koora. Clandinin and 
Connelly (2000) highlight both the individual experiences of the storytellers as well 
as the critical social experiences (raw data collected via interviews or informal 
conversations).  
The next section details the context of the research including the research site 
and its history. Subsequent sections overview the curriculum, participants, data 
collection methods and ethical concerns. 
4.4 THE SOCIAL CONTEXT OF THE RESEARCH  
This action research study investigates the merging of Indigenous knowledges 
and Koora practices with the Montessori Method for teaching zoology. It draws on 
students’ accounts of their learning experiences with Elders and their teacher; in 
particular, evidence of the ways they participated in learning about vertebrates. 
Indigenous students were chosen for this study in order to examine their accounts of 
their experiences of science learning at school and in community. These experiences 
have particular significance when considering recent research and policy 
developments as reviewed in Chapter 2, and their contesting views on active student 
participation and inquiry in secondary science.  
Prior to informing the reader about the research site Koora, it is necessary to 
briefly review its historical elements. This section begins by discussing the legacy of 
this history with respect to Koora and describes the research context for the study, 
notably the situation in Koora. The following physical context provides background 
to the community with respect to housing and facilities, health, the research site and 
the routine of the day.  
4.4.1 History: Ethnocidal secret – genocidal attitudes towards the Aborigines 
Wright (1981) eloquently tells “the story of the surrounding plains of Koora 
and reflects on aspects of the sandstone ranges country of the local Indigenous 
peoples” in early Queensland colonial times (pp. 11–24) represented as a delightful 
description highlighting the Koora landforms and the local Nations. The colonial 
reality was that some of the “technical achievements of the local people and their 
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neighbours provided little that the whites valued, but they were perfectly adapted to 
their lives and needs” (p. 18). The author argues that the things that made the 
Indigenous “useful to the white occupation, once their resistance was broken, were 
the Indigenous’ marvellous speed and endurance, their feats of boomerang-throwing, 
tracking and hunting, and even their physical comeliness and cheerfulness” (p. 19). 
Forde (1990) in her study entirely devoted to Koora history provides an 
overview of life on Koora Government settlement from 1927 to 1990. It “constitutes 
the first completed history of a Queensland Aboriginal settlement” (p. 9). Forde’s 
thesis describes the restrictive and discriminative Queensland laws in effect last 
century relating to the forcible removal of Aborigines from many areas of 
Queensland and the non-Indigenous atrocities, the injustices attributed toward all 
Indigenous. Numerous other Indigenous people were sent to Koora over the years 
such as the Cape Bedford mob (Cape York) during World War II (Koora Aboriginal 
Council, 1997). Douglas (2009) states about the Koora situation: “the members of 
the community were separated not only from their ancestral lands, but also their 
tribal groups ... without one strong cultural identity” (p. 9). Each one of the fifty-two 
founding Indigenous Nations living side by side possessed little knowledge and 
understanding of each other’s cultures. The Indigenous BHS staff stated that this 
explains the current situation and frequent violent confrontations between fractious 
groups and the many skirmishes amongst the various Koora language groups.  
Yesterday’s hurt still rages as the Elders tell their versions of Koora history and 
Queensland’s ethnocidal “secret”. History still angers and lingers in Koora and in the 
corridors of BHS. The same building is a reminder of the past because the facility 
was previously used as dormitories. In the mid-eighties, the government handed over 
the community to the local Indigenous people for them to manage and this is when 
BHS was initiated. The land was given back to the community in the form of a Deed 
of Grant in Trust lease. A Deed of Grant in Trust (or DOGIT) is the name for a 
system of community-level land trust established in Queensland to administer former 
reserves and missions. The Queensland Government “allowed” community councils 
to be created to own and administer former reserves or missions under a DOGIT 
(“Deed of Grant in Trust,” n.d.).  
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4.4.2 Housing and facilities  
Most of the BHS youths live in overcrowded houses with extended families. 
Often a number of families live under one roof. Koora being a DOGIT community, 
residents do not have the option to purchase a property and they pay rent to the 
Koora Shire Council. The rent is lower compared to the nearby regional city of 
Toonooba
5
, therefore housing repairs are scarce because of little money available 
from the Koora Shire Council. In the community, many houses are in a state of 
disrepair with dilapidated walls, doors or missing windows and debris lying in the 
streets and around the house yards. Very few houses possess manicured gardens.  
At the time of the study, Koora had a multipurpose health service. The hospital 
provides an accident and emergency service, an outpatient clinic, dental clinic, 
mental health services and low-risk midwifery. An aged care centre is located within 
the Koora community. The diabetes, sexual health and Alcohol, Tobacco and Other 
Drugs (ATOD) mobs from Queensland Health Department working at the Koora 
Health clinic deliver infrequent sessions at BHS. Employment opportunities are 
scarce and the Koora Council, Queensland Health and both educational institutions 
(BSPS and BHS) are the main employers. Most people are forced to live on 
government benefits. 
The recreational facilities (swimming pool and gymnasium) inconsistently 
operate after school hours and are sometimes available in the evenings. It is a rarity 
to use the facilities during school time for sports sessions. Often the facilities are 
closed due to young staff unavailability. The swimming pool remained closed for 
more than two years during the period 2006–2008 and the youths became really 
agitated with boredom establishing itself during that period.  
The Koora residents have access to a store but food is expensive. The store 
provides the locals with a small variety of frozen meats, fresh fruit, vegetables and 
other main products. Due to the continual break-ins and associated costs of repairs at 
the local store, the prices of products kept rising and food became simply 
unaffordable to most Koora residents at the time of the study.  
                                                 
5
 This is a fictitious name. 
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4.4.3 Health 
Health-related factors, such as asthma and untreated ear infections, as well as 
poor nutrition, can affect attention, reasoning, learning, and memory (Jensen, 2013). 
Children from poverty are more likely to struggle with engagement in school 
(Jensen, 2013). For many Koora students, the regular components of breakfast and 
lunch appeared to consist mainly of pies, soft drinks and packets of potato chips. The 
school canteen reinforced poor feeding patterns by serving students low nutritional 
value food items. Poor diets affect behaviour and students from poverty-stricken 
areas may appear with low energy or hyperactive on a sugar “high” (Jensen, 2013). 
The students in Koora appeared to have a diet rich in sugar, saturated fat and salt. 
“The tone of students’ skin, the presence of lesions, and low body weight indicated 
students’ health was generally in need of improvement” (Douglas, 2009, p. 17). The 
youths were often victims of neglect, abuse and some lived in a hostile and alcoholic 
environment. Sometimes, students openly stated they were only coming to school for 
some respite from “unpeaceful” home situations. Otitis media is a disease involving 
inflammation of the middle ear and associated deafness in Australian Indigenous 
children (Hyde et al., 2014). A high rate of otitis media in Koora was the main 
reason for having sound systems installed into every classroom at BHS because of so 
many students having hearing impairments. These health concerns also resulted in 
school absences.  
Even though the relationship between poverty and education involves the 
impact of stress on families and children (Bradley & Corwyn, 2002), I believe that 
families in poverty do not inevitably lead to poor educational outcomes and/or 
unhealthy lifestyle. Schools and Indigenous people need to consider ways to support 
the greater participation of children. Hyde et al. (2010) claim that “schools cannot 
redress all these disadvantages, but they can understand them and provide an 
enriched and extended range of learning experiences and resources for children from 
such communities” (p. 338).  
4.4.4 The research site 
Fifty-two Nations from all over Queensland were removed from their 
traditional lands and then forced to live side by side in Koora, assembled together. 
The community is surrounded by 52 000 acres of natural bushland. Koora was 
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established in 1927 and the popular belief was that its name comes from one of the 
many local languages meaning “kangaroo sit down”. However, Clements (1977) 
states that “there are differences of opinion as to the meaning of the word ‘Koora’: 
kangaroo camp and camp at waterhole” (p. 6). In Koora, the estimated resident 
population in 2008 was 480 males and 485 females for a total of 965 persons (ABS, 
2010). The median weekly individual income for persons aged 15 years and over 
who were residents was $199, compared with $466 in Australia (ABS, 2007). The 
median weekly household income was $521, compared with $1027 in Australia 
(ABS, 2007).  
There were two main considerations for conducting the study at the site. The 
first was finding Indigenous students who had experienced contrasting types of 
science education. The second consideration was pragmatic, having the site accept 
me as a researcher.  
Bolinga High School (BHS) 
The research site is an independent Indigenous high school in a small 
Queensland remote community of approximately one thousand inhabitants. BHS was 
inaugurated on the 11th of August 1984 (The History of Bolinga High School, 1984). 
The Range Convent High School in the nearby regional city of Toonooba supported 
Koora in establishing a high school. It had tried many different ways to “help 
students cope with strenuous Aboriginal boarding school life in regional town” (The 
History of Bolinga High School, 1984, p. 5). Twenty-one students enrolled at BHS 
on day one, 24th January 1984 (p. 11). Today, the BHS student population fluctuates 
from year to year and, at the commencement of this study in February 2007, the total 
BHS student population for the State Government Census for non-State schools was 
97 students. A total average of 59% attendance was recorded in 2008 with 91 
enrolments, 67% attendance in 2009 with again 91 enrolments, and 65% attendance 
in 2010 with 96 enrolments (“Schools Guide,” 2011). A report on the attendance 
situation at BHS from Independent Schools Queensland (2012) outlines for the year 
2011, out of 195 school days in the year, absences for the 104 enrolled students 
amounted to 11,542 (43% attendance).  
The student population at BHS is a 100% Indigenous enrolment with five non-
Indigenous teachers (from 2004 until my departure in January 2012). BHS is a 
unique type of high school: it is a council-run educational facility and a co-
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educational, non-denominational Indigenous community school. It is an independent 
Indigenous secondary school provided by the Bolinga Aboriginal Corporation for 
Education (BACE). An elected board of five members is responsible, through a 
principal, for the governance of the school. The school board is entirely Indigenous 
and elected by corporation members but the day-to-day management of the school 
and its curriculum is delegated to non-Indigenous employees, supported by 
Indigenous workers. BHS offers a library, a woodwork classroom, an art room, a 
canteen and does not charge students fees. The school feeds students and supplies 
them with books and consumables. BHS also supports mature-aged students and, at 
the time of the study, the school offered vocational education and training programs 
(Agriculture and Horticulture). 
Some students arrive at BHS from another secondary school, approximately 
thirty minutes down the dirt road in non-Indigenous territory. Students often return to 
BHS, confidence shattered, after a short unsuccessful time at a non-Indigenous 
boarding school in the provincial town Toonooba. Most students start at BHS after 
completing Grade 7 at BSPS in Koora,. Students’ high absenteeism is evident in the 
streets of the community and many students of mandatory school age living in Koora 
are not attending school regularly.  
Routine of the day 
The reality at BHS and the classroom routines are different from what I 
experienced in Montessori schools around Australia. The students arrive at BHS at 
12–13 years of age without any prior Montessori work habits or any knowledge of 
the Montessori apparatus. They attend class in a staggered fashion during the first or 
second morning sessions and are often uninterested. Some days, the students might 
only come for the third and last session in the afternoon. The students are not always 
required to attend school by their parents or guardians so it is mainly their decision 
as to whether or not they attend school. This means that teachers have to provide a 
happy, captivating environment and enjoyable teaching/learning activities that entice 
the students to want to come to school. Students’ engagement in learning is sporadic 
and significant rates of negative behaviour incidents occur at regular intervals in 
some classrooms. Some of the teaching staff display low morale by exhibiting little 
desire or enthusiasm for supporting students’ engagement and investing time for 
students’ meaningful work. 
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The Montessori routine of the day consisted of a substantial amount of 
individual and paired lessons and also some collective lessons to regroup or 
recapitulate. However, the routine of the day was consistently being disturbed on a 
daily basis by attendance. The social Indigenous milieu affected the students and the 
Montessori classroom routines. The activities of the students in the community at 
night impacted on the daily routines of the classroom. Over my eight years’ 
experience in Koora, often the students came to school with bare feet and tired from 
their long night walking in the community. Many youths are known by all BHS 
Indigenous staff to be using recreational drugs regularly such as marijuana, locally 
known as nyarndi. Some were coming off the highs of petrol sniffing and often the 
Indigenous staff and non-Indigenous teachers could smell the petrol oozing out from 
the skin pores. Students’ personalities were alive in the classroom and some students 
were irritable, unpredictable, agitated, hyperactive and not always quite ready to 
settle into work mode. 
The following strategies utilised during the study were aimed at settling 
students and supported classroom management. First, via open discussions between 
seven Indigenous BHS staff, students and myself, it was always possible to get a 
clearer picture of a particular family situation of a student. Slowly, one by one, a 
relationship developed with each individual student, relentlessly encouraging the 
development of concentration via work of interest and freedom offered to the 
students. Raising expectations for one exhausted student sometimes meant allowing 
students the freedom, the space to have a quick sleep first in the back corner of the 
classroom, for a few minutes, so he or she could recuperate in time for the next 
session. There was no point in forcing the student to engage in work if he was so 
tired that his head fell on the table. Keeping the student in the classroom meant an 
opportunity of teaching him in the following session.  
I was the role model for communication skills in my class. If the students felt 
judged by their night activities, they left the classroom irritated and were not seen for 
a day or two. I had to be contained at all times in the face of adversity. Humour, a 
calm approach and openness to discussion helped settle students when they were 
agitated. Some non-threatening and regular routines of lesson delivery (three-period 
lesson) were then able to be established. The irregular routine required sensitive 
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considerations at most times. For some participants, the trust was gained faster than 
for others.  
The next section provides a detailed description of the MCZ Program or 
curriculum used in the study.  
4.5 MCZ PROGRAM: CURRICULUM  
Because my people were forbidden to teach their Murri curriculum, back then, 
today we speak with violence, anger and greediness. Today, we reflect the old 
ways of the colonial time. Aboriginal people don’t do things that way. The way 
out of this is to teach our children about the land. Teach them the Murri and the 
Migalu curriculum. Teaching the land means teaching our culture. The land 
has eyes and ears. Land was there watching you when you were born, when you 
opened your eyes for the first time and it watched you move. That’s why you 
should treat the land with respect. The stories of the land you were born are 
very important because the land is your Mother! 
Uncle Wallace, Indigenous Elder in Koora 
It was understood that a Eurocentric curriculum meant that BHS delivered the 
mainstream, customary and predominant Western curriculum. This well-established 
curriculum is accepted, with little or no contestation, by most Indigenous in the 
public arena. However, behind closed doors, in the classroom, the non-Indigenous 
content from the state curriculum was always a contentious area amongst the 
Indigenous staff at BHS and Elders of the community. At BHS, the non-Indigenous 
Queensland curriculum Year 1–10 was taught across the seven Key Learning Areas: 
English, Mathematics, Science, Study of Society and Environment, The Arts, Health 
and Physical Education, and Technology. However, in this period of transition and 
implementation from the state curriculum to the Australian National Curriculum 
(Australian Curriculum, Assessment and Reporting Authority [ACARA], 
http://www.acara.edu.au/curriculum/curriculum.html), I experimented with the 
Montessori curriculum. The national science curriculum was released by ACARA in 
2011, two years after the study was conducted. At the time of the study, the national 
science curriculum was still being written and finalised and schools across 
Queensland were required to use the state curriculum.  
Extra-curricular activities included camps, cultural trips accompanied by local 
Elders (Uncle Jolly, Uncle Wallace, Uncle Evale), sports like cricket and football, 
traditional Indigenous dancing, Indigenous painting art work, DVD making from the 
QUT Digital Project team, and excursions to the provincial town, Toonooba.  
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Other features of the curriculum included: 
 An award-winning cultural program (Footprints) unique to the local area 
developed by Uncle Wallace. This program covered three streams 
(traditional values and ways of life, family history, current events and 
political issues facing Indigenous people).  
 A reading program targeting students with very low literacy levels and 
delivered by Madame Loux, my wife, from 2007–2012. 
 A vertical Accelerated Indigenous Maths program aimed at accelerating 
underachieving students and delivered by the BHS teaching staff who 
received professional development from the QUT creators of the program. 
 A free breakfast program offered to students to help improve daily 
attendance, as well as free morning tea aimed at maintaining attendance 
throughout the day. 
 Woodwork lessons: two Indigenous staff at BHS (Uncle Jolly and Uncle 
Evale) regularly collected trees with the youths for constructing artefacts: 
(a) Lancewood or Brigalow (spears); (b) Yellow-box trees, a local species 
of eucalyptus (didgeridoo
6
 and emu callers
7
); (c) Acacia roots 
(boomerangs); and (d) Rosewood (clap sticks
8
).  
There were no formal professional development sessions regarding the 
Indigenous curriculum, cultural awareness or understanding learning styles of 
Indigenous people. Transmission of cultural Indigenous practices was sporadically 
integrated into the prevailing non-Indigenous curriculum throughout the school year. 
In this regard, the education of the non-Indigenous teaching staff was completed 
informally either before class time, at lunch time or after class, as a result of the 
various conversations between the Indigenous and non-Indigenous staff. Community 
members and Elders visited BHS intermittently. However, the Indigenous BHS staff 
permanently remained available and were committed to inviting community 
                                                 
6
 Didgeridoos are especially constructed musical instruments used in ceremonies. They are long, 
cylindrical instruments hollowed by the local species of white ants (termites). 
7
 The emu caller is the traditional tool to help the Indigenous collect emu eggs. Emu callers are used 
as a hunting tool. A noise is made by the hunter hitting one end of the wood on the palm of the other 
hand. A deep guttural-like sound is produced by the wooden implement. The noise from the emu 
caller distracts the male emu guarding the eggs, so other hunters may grab the eggs which are a 
delicacy. Hunters may also spear the male emu. The emu caller is hollowed by the termites and 
measures approximately 30 to 40 centimetres long.  
8
 Clap sticks are constructed from hardwood (local Rosewood) and are used during the ceremonies to 
make a clapping sound, often to accompany the didgeridoo. 
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members. They assisted non-Indigenous teachers who wished to integrate cultural 
practices into their teaching.  
The flexible curriculum and the Indigenous BHS staff brought in elements of 
the local culture as often as possible. They greeted opportunistically impromptu 
visitors on any occasions and invited Koora Elders when they saw appropriate. For 
the delivery of a culturally responsive MCZ Program, a non-threatening, non-
confrontational and flexible environment was prepared in order to entice the students 
to choose work of their own will, that is, if the students were not in the mood for a 
science lesson, it was left for later. The Montessori environment operated with the 
freedom to be creative with the curriculum, the schedule and the lesson deliveries. 
This also meant engaging the Elders, the Uncles and Aunties wherever possible to 
initiate interests and entice Indigenous students. The program consistently aimed to 
relate the students’ knowledge to the foreign non-Indigenous Linnaean knowledge. A 
teacher-centred approach to learning was avoided as often as possible (pencil, paper, 
whiteboard) and time was offered to students to select meaningful activities from the 
shelves where the materials were always laid out.  
However, literacy and numeracy were often the focus of discussions at staff 
meetings rather than science, art, Aboriginal pedagogy framework (processes) or 
Aboriginal content (KLIK) because of the “poor academic level of the youths”. Non-
Indigenous teachers at BHS in their deliveries each argued that their Eurocentric 
content was critical and that they had national, state and teacher registration board 
mandate to use the Western curriculum space in the course for their subjects. They 
tended to position all other content, such as Indigenous science and KLIK production 
as “frill”. I argue that making space for KLIK, that is, naturalising Indigenous 
knowledge and promoting local Indigenous perspectives in the curriculum and in the 
pedagogy is critical to strengthening the local Indigenous identity and to engaging 
participants in science education. I argue for a change in the conditions for knowledge 
production. Furthermore, local Indigenous staff (and teachers) nationally via the 
Australian curriculum now have a new lever for helping to infuse more Indigenous 
processes, content and skills into the delivery of non-Indigenous subjects because one 
of the three cross-curriculum priorities is entitled “Aboriginal and Torres Strait 
Islander histories and cultures” (ACARA, 2013). 
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4.5.1 Perception of the BHS Indigenous and non-Indigenous curriculum 
Figure 4.7 illustrates the science curriculum that is going back and forth 
between the Indigenous and the non-Indigenous curriculum during the study (see 
arrows). In the past, represented in the top tier of this figure, the Indigenous zoology 
might have been a study in isolation, a “consultation” about Indigenous zoology 
(e.g., a tokenistic study of bush tucker) which is in opposition to the present study 
(cooperation). Both Indigenous and non-Indigenous science curricula are distinct and 
complementary in relation to the whole aspect of living within a small Indigenous 
community. The future (bottom section of the figure) does not, in any way, represent 
a mixing of every aspect of both curricula. On the contrary, “contextualising” really 
means that there is movement between Indigenous and non-Indigenous science 
curricula during the science lessons. Both knowledges are complementary and there 
is cooperation between Indigenous and non-Indigenous peoples. Contextualising to 
culture means teaching with local knowledge of the community via local people. 
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Figure 4.7. Perceived convergence of Indigenous and non-Indigenous science curricula at BHS. 
The following Table 4.4 compares and contrasts the Indigenous and non-
Indigenous curriculum in science at BHS. It presents the divergent views and 
understandings of nature, yet the complementary views of zoology necessary in order 
to operate in the two-way strong education.  
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Table 4.4 
Compare and Contrast Indigenous and non-Indigenous Curricula in Science 
Indigenous and non-Indigenous Science Curricula at BHS 
Koora Indigenous Non-Indigenous Montessori 
Curriculum for Indigenous: Oral shared 
knowledges from Elders, adult community 
members, siblings, etc. The curriculum reflects 
local views and understanding of nature. 
Curriculum for non-Indigenous: A “broad 
concept that includes knowledge and content, 
delivery and teaching, assessment and even 
reporting to parents… It is the intended and 
planned learning proposed by the system, 
school and classroom teacher” (Perso, 2012, 
p. 31). 
Local curriculum. Linnaean curriculum from Western confined 
culture. 
Zoology holistic circular process.  Zoology study in isolation as a discipline – 
zoology. 
Orality.  Written form. 
Contextualisation to culture or use what 
already exists  in the community (Nakata, 
2007). 
Linnaean Latin foreign context. 
Authentic curriculum or close to the reality and 
experiences of the students. 
Gammon foreign curriculum.  
Informal delivery in bush. One-to-one student-
teacher interaction, freedom of choice. 
Informal delivery in class. Freedom of choice. 
One-to-one delivery.  
Formal delivery (e.g., learning from sacred 
sites).  
Formal delivery of zoology materials, in order, 
in succession following the Montessori 
technique of the lesson. 
Community members, relatives, siblings, 
Uncles and Aunties, SLOs, IEWs, Culture 
Teacher, Indigenous administrative officers, 
and Elders deliver the curriculum.  
Teachers deliver the curriculum. 
Indigenous curriculum is not based on the 
transfer of a programmed national curriculum 
but is particular to the Koora region, its 
locality with its fifty-two original Indigenous 
nations. Oral curriculum. Local. 
Non-Indigenous Linnaean curriculum is the 
same throughout the Montessori world. The 
Montessori First Classification of Animal 
Kingdom (FCoAK) chart originates from the 
Montessori training centres around the world 
and is from the Western or Eurocentric 
tradition of knowledge production. The 
Montessori Written documentation 
(curriculum) is also not based on the transfer 
of a programmed curriculum but is rather 
adapted to the needs and interest of the 
students. Universal.  
The following Table 4.5 compares and contrasts the Indigenous and non-
Indigenous resources in science at BHS during the study. It presents the divergent 
views and understandings of nature, yet the complementary views of zoology 
necessary to operate in the two-way strong education. 
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Table 4.5 
Compare and Contrast Indigenous and non-Indigenous Resources/Materials in Science 
Resources/Materials in Science 
Koora Indigenous Non-Indigenous Montessori 
The local people, the mobs are considered 
materials. 
Visual 2D: e.g., animal photo cards for 
classificatory purpose. 
Visual 3D: e.g., Montessori segmented rods and 
long rod to describe the concept of vertebrate and 
help discriminate between vertebrates and 
invertebrates.  
Materials are local environment, animals, 
storytelling, history of Indigenous Koora. 
Materials are physical objects: colourful charts, 
metal, wood, bright. 
Order of presentation – the correct way, 
following cultural protocols: porky de-spining 
process, interviewing Elders process, etc. 
Order of presentation of the Linnaean materials. 
Order of the Montessori presentations. 
Presentation of materials in progression 
(scaffolding).  
Indigenous materials sit in the community and in 
the bush.  
Non-Indigenous materials sit on velvet mat or in 
a box on shelves of the classroom.  
Intangible: Materials develop Indigenous local 
identity. 
Intangible: Montessori Materials are conduits to 
help develop concentration, ability to make 
choice, independence, development of the will, 
freedom, etc.  
Tangible: Zoology Koora materials are centred 
on Porky. 
Tangible: First knowledge of vertebrate materials 
or FCoAK charts – kinaesthetic. 
Cultural objects. Manipulated objects. 
Heart. Mind. 
Materials adopted by Indigenous people for 
thousands and thousands of years. 
Montessori materials adopted by students during 
the MCZ Program. Linnaean taxonomical ideas 
created in the mid-1700s and Montessori ideas 
since 1907.  
 
4.6 THE PARTICIPANTS 
Liamputtong (2013) states that qualitative research relies heavily on purposive 
sampling that refers to the “deliberate selection of specific individuals, events, or 
settings because of the crucial information they can provide that cannot be obtained 
so well through other channels” (p. 14). According to Creswell (2005), purposeful 
sampling “is a very adequate sampling technique when selecting participants for 
qualitative studies” (p. 204). In qualitative inquiry, the intent is to develop an in-
depth exploration of a central phenomenon. The sample is selected because they are 
information-rich cases for studying in depth “such as individuals, events or settings 
from which researchers can learn extensively about the concerns under examination” 
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(Liamputtong, 2013, p. 14). Creswell (2005) declares that opportunistic sampling is 
purposeful sampling: 
… to best answer research questions, opportunistic sampling is undertaken 
after the research begins in order to take advantage of unfolding events that 
will help answer research questions. The sample emerges during the inquiry 
and the sampling captures the developing or emerging nature of qualitative 
research nicely and can lead to novel ideas and surprising findings. (p. 206) 
Opportunistic sampling was appropriate for the MCZ Program because of the student 
participants’ irregular attendance patterns. Therefore, it was frequently uncertain 
who would turn up during the lessons that day and at what time exactly.  
All participants were information-rich with regard to the proposed research 
aims. Figure 4.8 exposes the relationships of the participants to the core element, that 
is, the MCZ Program. The study involved individuals relating to each other and 
greatly influencing one another because of kinship and because they all belonged to 
the Indigenous family. The main cohorts of informants involved in the study were 
the students, the non-Indigenous visitors, the Elders and community members, and 
the Indigenous BHS staff (see Appendix CD4.1 to view all participant names).  
 
Figure 4.8. Indigenous and non-Indigenous participants. 
Four non-
Indigenous 
visitors 
Seven 
Indigenous 
BHS staff 
Elders and 
community 
members 
A non-
Indigenous 
teacher-
researcher 
Twelve 
adolescent 
students 
MCZ 
Program 
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4.6.1 The twelve adolescent students 
One of the three Year 8–9 classes at BHS was a Montessori unit where 
eighteen participants were initially enrolled in the class. For various reasons, only 
twelve remained as the core group of participants, all living locally in Koora and 
aged between 13 and 15 years old (six males and six females). The twelve 
Indigenous students who volunteered to participate had arrived from the local Boora 
State Primary School (BSPS) with no previous Montessori experience. The twelve 
students had been randomly assigned to the Montessori unit upon their arrival at 
BHS. The students were low and middle achievers, regular and non-regular 
attendees, with most having low levels of reading abilities, and were generally 
reserved, lacking in confidence, anxious and apprehensive regarding any academic 
tasks. These participants with various zoological experiences all shared an affinity 
with nature and local cultural zoology. The twelve students are briefly introduced 
below: six males (Table 4.6) and six females (Table 4.7). The observations within the 
tables are mainly focused on my challenges in the classroom. 
Table 4.6 
Description of the Six Male Adolescent Student Participants 
Name  My challenges 
Claude Irregular attendance, occasional outbursts of oral violence, inappropriate language 
with other participants, small in stature for his age/skinny, used recreational drugs 
like marijuana (nyarndi) on a regular basis, inhaled volatile substances like petrol, 
lived with mum and younger siblings at home, had a volatile attitude, was frequently 
agitated and hyperactive, often looked exhausted; when he found an object to fix his 
attention, he then became focused; when restless he was relatively easy to re-engage, 
was jovial, always keen to participate, seen around the community bareback horse 
riding, spoke fast, and was afraid of being laughed at. 
Kelfo Irregular attendance, positive role model to other students in terms of work habits and 
completion of work, positively challenged “shame” and was not afraid of making a 
mistake, frequent outbursts of oral violence, inappropriate language with other 
participants/myself; he lived with his mother and young brothers, was small in stature 
for his age/skinny, used recreational drugs like marijuana (nyarndi) on a regular basis, 
inhaled volatile substances like petrol, was frequently agitated and hyperactive, looked 
bright and happy most of the time, had a volatile attitude; when he found an object to 
fix his attention, he then became focused, was jovial; when restless he was relatively 
easy to re-engage, contributed to class discussions, was always keen to participate, 
seen around the community bareback horse riding, spoke fast. 
Fargus Irregular attendance, negative role model to other students in terms of work habits, 
completion of work, concentration, behaviour, extremely volatile attitude, frequent 
outbursts of oral violence, inappropriate language with other participants/myself; he 
lived with his father only, used recreational drugs like marijuana (nyarndi) on a 
regular basis, inhaled volatile substances like petrol, was frequently agitated and 
hyperactive, was sexually abused as a young child, often looked exhausted; when he 
found an object to fix his attention, he then became focused; it was a challenge to re-
engage him, he was afraid to be laughed at, was jovial one minute, anxious and 
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restless the next, always contributed to class discussions and was keen to participate; 
seen around the community bareback horse riding, spoke fast. 
Evale jr. His step-father was a School Liaison Officer (SLO) at BHS; impeccable attendance, 
positive role model to other students in terms of work habits, concentration and 
behaviour, always calm and patient, lived with both his parents, healthy outlook, 
jovial most of the time, positively challenged “shame” and was not afraid of making 
a mistake most of the time, always contributed to class discussions, was keen to 
participate, but afraid to be laughed at. 
Liam Irregular attendance, was calm most of the time, underweight, used recreational 
drugs like marijuana (nyarndi) on a regular basis, inhaled volatile substances like 
petrol, often looked exhausted; when he found an object to fix his attention, he then 
became focused; he lived with aunty and older teenage sister, was always keen to 
participate, seen around the community bareback horse riding, had a volatile attitude, 
was restless at times but easily re-engaged, and was afraid to be laughed at. 
Jelee Irregular attendance, relatively calm and patient, yet at other times frequently 
agitated but was easy to re-engage; volatile attitude, hyperactive, used recreational 
drugs like marijuana (nyarndi) on a regular basis, lived with his mother, inhaled 
volatile substances like petrol, often looked exhausted; when he found an object to 
fix his attention, he then became focused; was always keen to participate, seen 
around the community bareback horse riding, and afraid to be laughed at. 
 
Table 4.7 
Description of the Six Female Adolescent Student Participants 
Name  My challenges 
Matissa Irregular attendance, quiet nature, was willing to have a go, positive role model to other 
students in terms of work habits and behaviour, relatively calm and patient; she lived 
with her mother/father, used recreational drugs like marijuana (nyarndi) on a regular 
basis, looked bright and jovial most of the time, was always keen to participate, lived 
with big family, grandmother had a peaceful presence in the family. 
Brionie Impeccable attendance, positive role model to other students in terms of work habits, 
concentration, completion of work and behaviour, relatively calm and patient; she lived 
with her grandmother, had a healthy outlook, looked bright and happy most of the time, 
was jovial, positively challenged “shame” and was not afraid of making a mistake, 
contributed to class discussions at times, and was always keen to participate. 
Meline Impeccable attendance, positive role model to other students in terms of work habits, 
completion of work and behaviour, relatively calm and patient; she lived with her 
mother and young sister, was overweight, looked happy most of the time; I suspected 
an intellectual delay; she was always keen to participate, and afraid to be laughed at. 
Maree Irregular attendance, positive role model to other students in terms of work habits and 
behaviour, relatively calm and patient; she lived with her unwell mother (diabetes, 
emphysema) and many siblings, had a healthy outlook, looked bright and jovial, was 
always keen to participate, and lived with extended family. 
Kalila Irregular attendance, positive role model to other students in terms of work habits, 
concentration and behaviour, relatively calm and patient; she lived with her mother, 
was slightly underweight, used recreational drugs like marijuana (nyarndi) on a regular 
basis, inhaled volatile substances like petrol, looked happy most of the time, and was 
always keen to participate. 
Samara Irregular attendance, positive role model to other students in terms of work habits, 
concentration and behaviour, relatively calm and patient, volatile attitude; occasional 
outbursts of oral violence with other students but easy to re-engage; she lived with her 
grandmother, used recreational drugs like marijuana (nyarndi) on a regular basis, 
inhaled volatile substances like petrol, looked bright and happy most of the time, was 
jovial, contributed to class discussions, and was always keen to participate. 
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4.6.2 The four non-Indigenous visitors  
The four non-Indigenous visitors represented a valuable set of informants with 
their regular weekly visits and consistent debriefing with me. They were the BHS 
principal, the Koora hospital midwife, the Koora psychologist, and my wife, an 
experienced Montessori practitioner with over fourteen years of teaching experience 
who videoed and reviewed the Montessori non-Indigenous zoology taxonomic 
lessons and teaching strategies.  
4.6.3 The Elders and community members 
The Elders and community members were selected after lengthy talks amongst 
the twelve students and the seven Indigenous BHS staff in discussion circles. They 
were local informants each with an animal story to share with the twelve students. 
First, today’s Elders and traditional owners, locally recognised as such, are the 
descendants of one of the fifty-two Koora Nations “incarcerated” during early 
colonial time in this community. Second, the adult community members were young 
or middle-aged Koora members with a zoology narrative. Both types of local 
members contributed significantly during the science lessons held in the classroom, 
within the Koora community, or out bush.  
4.6.4 The seven Indigenous BHS staff: The culture makers 
According to Creswell (2005), “gatekeepers are individuals who have an official 
or unofficial role at the site” (p. 209). The seven gatekeepers or, as I referred to them, 
the “Keepers of the Flame – Culture Makers” represented the Indigenous staff at BHS. 
These participants were: (a) Uncle Jolly (Culture teacher and artist) who delivered 
weekly culture lessons to the student participants and paid many friendly daily visits, 
before, during or after class; (b) two IEWs (Aunty Mathilda and Aunty Sabra) working 
alongside the students, three sessions daily; (c) two SLOs (Uncle Evale and Aunty 
Euthilde) for their particular connection to all Koora members and regular classroom 
visits; and (d) two Indigenous administration staff (Aunty Kirries and Aunty Munja) 
for their frequent informal recommendations on certain cultural protocols and their 
always valuable linkage to all community members.  
All BHS Indigenous staff located other participants outside BHS and assisted in 
the identification of culturally safe places to conduct interviews with Elders who were 
ready to enlighten student participants about local fauna. The BHS Indigenous staff 
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often enticed intimidated Elders to participate in the study. The BHS Indigenous staff 
critiqued, led the zoology study and mediated between participants, KLIK and me. 
BHS Indigenous staff role modelled, rephrased, paraphrased, acknowledged 
information in the narratives or supported the young student participants to read the 
interview protocol questionnaire and to constructively and sensitively interact with 
Elders.  
4.7 DATA COLLECTION PROCEDURES 
The data collection process occurred in seven main stages. Below is a brief 
overview of each stage.  
1. Stage 1: Preliminary stage before commencement of study. Permission 
sought and granted to conduct study from: (a) Koora Council office 
(mayor), (b) BHS principal (teaching site), (c) BHS Indigenous staff to 
discuss potential inclusion of the local Indigenous zoology in the science 
classroom, and (d) students.  
2. Stage 2: Pilot interview protocol. I conducted one-to-one semi-structured 
interviews with: (a) six Elders to collect zoology narratives for the Plan 
and Pilot lessons (section 5A.1), and (b) three non-participating BHS 
students from other classrooms.  
3. Stage 3: Pre-evaluation tasks and questionnaire (Parts A and B). IEWs 
and I conducted one-to-one semi-structured interviews with twelve 
students. Evaluation on non-Indigenous zoology Linnaean knowledge: (a) 
Tasks 1, 2, and 3 pre-evaluations non-Indigenous zoology classificatory 
tasks; and (b) Task 4 questionnaire, Parts A and B. 
4. Stage 4: Semi-structured one-to-one interviews with Koora Elders and 
community adults. Indigenous BHS staff, students and I conducted one-to-
one semi-structured interviews in order to collect zoology narratives 
(interview protocol designed by the seven Indigenous BHS staff and 
twelve students).  
5. Stage 5: Semi-structured one-to-one interviews: Students’ perceptions of 
lessons and materials. IEWs and I conducted one-to-one semi-structured 
interviews with twelve students. Students’ perceptions of the MCZ 
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Program and survey on non-Indigenous and Indigenous materials 
(questionnaire and survey).  
6. Stage 6: Semi-structured one-to-one interviews: Post-evaluation Tasks 1, 
2, and 3. IEWs and I conducted one-to-one semi-structured interviews 
with twelve students. Tasks 1, 2, and 3 post-evaluations non-Indigenous 
zoology classificatory tasks. Evaluation on non-Indigenous zoology 
Linnaean knowledge. 
7. Stage 7: Reporting back to the community. 
The following subsections provide more information about the data collection 
procedures and methods. First, the purpose of the interview process in this Koora 
study is explained below. Next, each of the seven stages is described in more detail 
to show the steps taken in the study. Procedures for the semi-structured interviews 
are then described, followed by information on the pre- and post-evaluation tasks. 
The last two subsections describe the data collection procedures for the observations 
and documents used in the study.  
4.7.1 Why interviews for collecting zoology narratives? 
The interview approach was selected as the main teaching tool to promote 
methods grounded in KLIK such as orality, storytelling, and personal interactions. 
Personal interactions refer to a person-oriented pedagogy rather than an information-
oriented one. Battiste and Henderson (2000, p. 39) state that Indigenous knowledges 
comprise holistic, relational, interactionist and contextual processes. (Battiste & 
Henderson, 2000, p. 39). The purpose of the long journey for students of preparing 
for Elders’ interviews was to share the responsibility of learning between BHS 
Indigenous staff, students and me. The long process of elaborating appropriate 
questions with sensitive familial issues, manners to adopt whilst in the presence of 
Elders, all aimed at giving students some authority and autonomy in their learning 
process. The actual Elders’ interviews and the zoology narratives that emerged 
revealed rich authentic discussions where students learnt from each other and 
recognised that learning does not happen unilaterally. Via the process of interviews – 
conducting, discussing, and reflecting on narratives – students come to understand 
that there are plentiful lessons to be learned.  
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4.7.2 The seven stages 
Stage 1: Preliminary stage before commencement of study  
At the commencement of the study, three full years had passed since my arrival 
in Koora. Some community members had already exhibited trust and especially at 
BHS. The people’s ideas about integrating both zoologies’ ideas were 
overwhelmingly and positively received from the seven Indigenous BHS staff in 
order to engage the disengaged students. Permission was sought and gained to 
conduct the study at the same site where I taught. Negotiating access to participants 
was the preliminary stage of the data collection process.  
After gaining permission to conduct the study from the Koora Council, the 
BHS Indigenous staff, and the BHS principal, the next duty was to enact the 
Indigenist research framework with the BHS Indigenous staff. I held discussions 
with them in small cluster groups to explain my position on the non-Indigenous 
zoology curriculum. My initial words were:  
I would like to show students the way we Migalus classify the animal world 
according to the Western or European way of looking at nature. I want your 
input into how I could help the students to go about learning two-ways or 
looking at both Murri and Migalu ways of viewing and understanding nature 
and animals. How could I go about making the animal lessons meaningful 
for the students and engage them and be culturally sensitive following 
protocols? Where should I start? What is the Murri curriculum? I would 
appreciate your help in leading the Murri curriculum in my science classes. 
I will follow your lead.  
During the enactment of this Indigenist research framework, some research 
aims were expressed by both BHS Indigenous staff and myself. The following Table 
4.8 displays complementary aims of the MCZ Program. The Montessori aims of the 
non-Indigenous classificatory zoological materials presented during the study were 
to teach taxonomical Linnaean content, whereas the aims of Indigenous zoology, as 
stated by the BHS Indigenous staff, were to strengthen the local Indigenous identity. 
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Table 4.8 
Complementary Aims of MCZ Program and Materials 
Indigenous outcomes Non-Indigenous outcomes 
Understanding of the Koora cultural values 
and heritage. 
Enrich the participants’ vocabulary (SAE). 
Enhancing a sense of belonging to the 
Indigenous family. 
Encourage students to study more biology and 
arouse interests for life, for nature, for a sense 
of wonder and imagination. 
 Show high respect for creation. 
 See that each item of creation is preparing a 
better situation for other creatures to live. 
 Prepare for final Linnaean taxonomical 
materials with the First Classification of 
Animal Kingdom (FCoAK) charts through 
early zoology work of the non-Indigenous 
Montessori section. 
Indigenous materials: Understanding history 
and Koora mob. 
Non-Indigenous didactic materials: Teach non-
Indigenous zoology content. 
Heritage of the Indigenous family and local 
identity. 
Heritage of the non-Indigenous Linnaean 
family and foreign identity. 
 
Prior to seeking students’ permission and having consent forms signed by 
guardians or parents, I endeavoured to visually present the study with a locally made 
zoology DVD to entice the students to do zoology and the Indigenous BHS staff to 
participate. The question remained: which KLIK was I going to use in the science 
classroom? One local language group or one Indigenous Nation could not possibly 
be favoured over another. The best way to handle this culturally sensitive situation 
was for the Indigenous BHS staff and student participants to decide what was more 
suitable for them.  
Stage 2: Pilot interview protocol 
I conducted one-to-one semi-structured interviews with six Elders prior to 
initiating the study to collect local zoology narratives. These were eventually trialled 
with Year 8–9 Indigenous students during the Plan and Pilot lessons. These pilot 
interviews with Elders, in many ways, prepared me to better support the student 
participants during future recording of zoology narratives with Elders. It also allowed 
me to be at ease with the Indigenous interviewing process. The semi-structured 
interview items were first examined by the Indigenous BHS staff themselves and 
they read every single item, statements or questions, aloud; any mispronounced 
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words they stumbled on, any hesitations, or words stated as not being understood 
were modified or questions simply discarded.  
I also conducted one-to-one semi-structured interviews with three non-
participating students from other classrooms at BHS. These one-to-one interview 
protocols (Appendix B) were targeted at preparing me for the Task 4 questionnaire 
of the pre-evaluations which is described in Stage 3 below.  
Stage 3: Semi-structured one-to-one interviews: Pre-evaluation tasks and 
questionnaire (Parts A + B) 
Five elements required consideration before initiating the pre-evaluations tasks 
with students: (a) allow appropriate time for students to spend on individual tasks at 
pre- and post-evaluations (work until satisfied); (b) develop material specifications 
about the vertebrate cards (size, colour, single element highlighted, clarity of 
materials or uncluttered zoology charts, etc.); (c) consider limitations or 
contaminations whilst interviews are being conducted with one student; (d) think of 
modelling and language used to conduct the interviews and co-design with BHS 
Indigenous staff a culturally sensitive template (Look, Think and Discuss – Appendix 
C); and (e) students and BHS Indigenous staff to enquire about remnant traditional 
Indigenous animal classificatory systems expected to be collected at pre-evaluations 
or during Elders’ interviews later on during the study (see the five consideration 
details in Appendix CD4.2).  
The overall aim of the pre-evaluations was to ascertain students’ non-
Indigenous zoology knowledge of the Linnaean taxonomical system at the beginning 
of the MCZ Program. The pre-evaluations on zoological knowledge contained three 
tasks using animal photo cards which are described in section 4.7.4. Tasks 1 to 3 
with local zoology cards also included observation on the act of classifying. Task 4 
(semi-structured interview questionnaires) was completed during the pre-evaluations 
only and contained two parts: Part A investigated participants’ beliefs regarding 
student’s aboriginality, that is, beliefs and values in being Indigenous in Koora; Part 
B focused on the affects or attitudes regarding school zoology learning and teaching 
(pedagogy: zoology teaching and learning styles, zoology practices and materials). 
Overall, four tasks were performed at pre-evaluations.  
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Stage 4: Semi-structured one-to-one interviews: Koora Elders 
First the interview protocol was designed collaboratively between the seven 
Indigenous BHS staff and the twelve student participants. The Elders were well 
known storytellers in the community and were queried by the students and the BHS 
Indigenous staff for actual local animal stories in order to build a collection of 
vertebrate animal story cards. The aim was to convert this data (animal stories) into 
appropriate classificatory materials (vertebrate photo cards) to be used by 
participants to perform vertebrate classificatory tasks. Transcriptions of all 
interviewees’ answers to the questionnaires were amalgamated inside Elders’ 
zoology narratives. Therefore, history of the place Koora was weaved into most of 
the zoology narratives.  
Stage 5: Semi-structured one-to-one interviews: Students’ perceptions of 
lessons and materials 
In order to further compare both Indigenous and non-Indigenous methods of 
classifying vertebrates and to evaluate the MCZ lessons, materials and the program, 
questionnaires were administered at the end of the study. Also two illustrated surveys 
entitled My favourite non-Indigenous Montessori activities and My favourite 
Indigenous activities were administered (see Appendix D).  
Stage 6: Semi-structured one-to-one interviews: Post-evaluation tasks 1–3  
The overall aim of the post-evaluations was to ascertain students’ non-
Indigenous zoology knowledge of the Linnaean taxonomical system at the end of the 
MCZ Program. The post-evaluations on zoological knowledge contained three tasks 
using animal photo cards which are described further in section 4.7.4. Tasks 1 to 3 
with local zoology cards also included observation on the act of classifying in order 
to see the changes in non-Indigenous knowledge. 
Stage 7: Reporting back to community 
At the completion of Stage 6, a thorough analysis of the collected data was 
conducted. In doing so, and as part of the criteria to conduct research in an 
educational setting, the community, Elders and Principal were informed of the 
findings of the research. 
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4.7.3 Semi-structured interviews 
Creswell (2005) describes the use of qualitative interviews when researchers 
“ask one or more participants general, open-ended questions and record their 
answers” (p. 214). Qualitative methods are characterised by interviews that do not 
restrict the views of participants. The study asked open-ended questions, so that the 
informants could best voice their experiences unconstrained by any of my 
perspectives or past research findings and without being forced into response 
possibilities. Participants described detailed personal information via animal stories, 
about past zoology school experiences and effective or ineffective teaching practices. 
Creswell (2005) states that “closed-ended responses can net useful information to 
support theories and concepts in the literature and open-ended responses permit us to 
explore reasons for the closed-ended responses and identify any comments 
participants might have” (p. 217). 
Semi-structured interviews with Elders and discussion circles 
Storytelling and discussion circles in the Koora study were valuable tools to 
interview Elders and adult community members in order to collect zoology 
narratives. Chilisa (2012) contends that “postcolonial indigenous research techniques 
include a process of decolonizing the conventional interview technique, using 
indigenous interview methods such as talking circles and invoking Indigenous 
knowledge to inform alternative research methods compatible with the worldviews 
of the colonized Other” (p. 23). Sima and Cordi (2003, pp. xxiii-xxviii) state that 
storytelling: (a) increases literacy, (b) serves as an effective conflict resolution 
model, (c) develops a sense of collaboration, (d) is a cooperative art, (e) builds 
imagination skills, (f) fosters cultural understanding, (g) is a personal experience, and 
(h) can teach spiritual lessons (pp. xvii-xxii). According to these authors, storytelling 
instils appreciation, creates a sense of belonging, builds confidence, provides 
direction, fosters excellence, and is fun.  
Osbourne (2001) uses the expression “talking circles” (like Chilisa, 2012) 
instead of “discussion circles” and states that these bring people together in a quiet, 
respectful manner for the purpose of teaching listening and sharing (speak from the 
mind and from the heart). Prior to the actual interviews in this study, the students, 
assisted by the seven Indigenous BHS staff, co-constructed their own interview 
protocol (Appendix E). During the talking circles, the students, BHS Indigenous staff 
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and I sought from Elders and community adults any zoology experiences, behaviour 
about people of the past and present, opinions and values, feelings and emotions, 
knowledge or factual information, sensory experiences and background.  
These one-to-one interviews with Elders were always conducted by one of the 
twelve student participants. The student interviewer followed the agreed interview 
protocol but everyone involved freely participated and questioned the interviewees. 
Every participant selected one, two or even three Elders of their choice to interview. 
One student audio recorded Elders’ interviews using a digital voice recorder whilst 
another used a video camera, if permission was granted by the interviewee. Students 
who preferred not to conduct an actual interview with Elders were attributed the 
freedom to perform other duties like filming or recording interviews to preserve their 
dignity, to keep a high level of engagement, and for self-confidence.  
Semi-structured interviews with twelve student participants (students’ 
perceptions of lessons and materials) 
In order to further compare both Indigenous and non-Indigenous methods of 
classifying vertebrates and to evaluate the MCZ Program, a questionnaire and two 
short surveys were presented to the students at the end of the study. The illustrated 
questionnaires and the 3D materials were simultaneously laid out on tables, as 
supplementary measures to facilitate students’ memory recall. The actual key pieces 
of zoology materials belonged to either Indigenous or non-Indigenous sections, and 
were displayed or handed out simultaneously to student participants. The 
questionnaires were administered at the end of the study and contained a series of 
statements relating to some of the seventy-five lessons conducted with students 
during the study. Also two illustrated surveys were conducted with pencil and paper. 
They were visually appealing with coloured pictures and were entitled My favourite 
non-Indigenous Montessori activities and My favourite Indigenous activities (see 
Appendix D). Interviews were conducted individually by IEWs and all questions 
were read to the interviewees. The IEWs transcribed all students’ comments onto the 
questionnaire as they spoke. Both IEWs also completed the survey because they 
witnessed the student participants using all materials and it was highly acknowledged 
that they would make valuable judgements on behalf of other Indigenous staff.  
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4.7.4 Materials from pre- and post-evaluations 
This section briefly provides background information on the four tasks 
conducted with the student participants during the Stage 3 pre-evaluations and the 
Stage 6 post-evaluations.  
Task 1 – non-Indigenous animal photo cards 1: Vertebrates and 
Invertebrates (30 cards) 
Task 1 required the student participants to classify the animal photo cards into 
two groups: vertebrates and invertebrates. The participants were given the following 
command: “Which mob belongs where?” The non-Indigenous animal cards consisted 
of twenty-five photos of local fauna representing the five classes of vertebrates (five 
cards per class). An assortment of an extra five Koora invertebrate photo cards were 
also attached to Task 1. These five cards existed to determine if participants would 
be able to differentiate them from the twenty-five vertebrates and provided a point of 
discussion for distinguishing between the two sub-phyla, Invertebrata and 
Vertebrata, of the phylum Chordata. The thirty animal photo cards reviewed by the 
participants possessed a randomly assigned number on the upper right corner. The 
numbering system facilitated my task of classification recording.  
Task 2 – non-Indigenous animal photo cards 2: Five Classes of Vertebrates 
(25 cards) 
Task 2 required the student participants to group the animal photo cards into 
the five classes of vertebrates. First, the five invertebrate photo cards included in 
Task 1 were discarded so the student participants could classify the twenty-five 
vertebrate photo cards (five animal photos per class of vertebrates). The participants 
were only offered the following command: “Group the animals that belong together 
into one mob. Which mob belongs where?” 
Task 3 – non-Indigenous animal photo cards 3: Characteristics of the 
Vertebrates (25 cards) 
Task 3 required the student participants to name the characteristics of the 
vertebrates pictured on the 25 cards. During the non-Indigenous section of the study, 
the most common characteristics of the five classes of vertebrates had been 
transcribed onto loose individual labels subdivided as follows: fish (6 labels), 
amphibian (8 labels), reptiles (10 labels), birds (12 labels) and mammals (9 labels). 
This meant that at post-evaluation time, a total of forty-five (45) potential 
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characteristics had been reviewed by participants and could potentially have been 
stated during Task 3. Task 2 results with the twenty-five vertebrate photo cards were 
individually examined by the participants during Task 3. Student participants’ 
statements, comments, descriptions, observations or characteristics were recorded for 
each of the vertebrate mobs or classes of vertebrates they had constructed. The 
following command was appropriate: “Think and talk about the mobs you have there 
on the table. What’s special about them? Why did you place them under this mob?” 
Task 4 – Questionnaire Parts A and B 
Task 4 was conducted at the pre-evaluation stage only. The fourth task 
(Questionnaire Parts A and B) asked the student participants to reveal traditional 
Koora Indigenous animal classificatory systems. The idea was that I would initiate 
the study by investigating either the Indigenous community’s ancestral animal 
classificatory systems or their current ways of grouping animals. As the ancestral 
classification idea did not eventuate, the second option remained to collect local 
zoology narratives from which to extract vertebrates to classify. In other words, the 
study utilised familiar Indigenous knowledge to classify local fauna identified within 
Elders’ narratives before leading the student participants to the non-Indigenous 
vertebrate Linnaean taxonomy. I then investigated students’ interactions with both 
taxonomies.  
The semi-structured interview protocol (Task 4) with students at pre-
evaluations was co-designed by the Indigenous BHS staff and me. Interviews were 
conducted individually by IEWs and all questions were read to the interviewees. The 
IEWs transcribed all students’ comments onto the questionnaire as they spoke. 
Eleven of the twelve students accepted the invitation to be interviewed. One student, 
Jelee, declined. Task 4 semi-structured interview protocol can be viewed in 
Appendix F (Part A and Part B). The pre- and post-evaluation cards used in Tasks 1 
to 3 can be viewed in Appendix G. 
4.7.5 Observations 
Creswell (2005) draws some points of reference for researchers to observe such 
as “chronology of events, detailed portrait of an individual or individuals, a picture 
or map or a description of activities in the setting, a reflection about themes, personal 
insights, or verbatim quotes of individuals” (p. 223). Liamputtong (2013) described 
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observations in qualitative research as “the process of collecting data by looking 
rather than listening” (p. 389) in order to gather in-depth understandings in situ of 
behaviour. Creswell (2005) contends that observation is a “process of gathering 
open-ended, firsthand information by observing people and places at a research site” 
(p. 211). He argues that observation is an advantage when studying individuals who 
have difficulty verbalising their ideas.  
Observations were considered an important data collection method in my 
study. As the leaders of the zoology lessons were the local Indigenous heroes, early 
on in the study, I planned to observe as an “outsider” from the back of the classroom. 
The technique entitled “changing observational role” was used specially during the 
Linnaean non-Indigenous lessons where “the teacher-researcher adapted his role to 
the situation, from participatory to non-participatory” (Creswell, 2005, p. 212). Like 
any appropriate teaching cycle, during the non-Indigenous lessons, observations 
were conducted by first participating in the setting of activities and observing as an 
“insider”. For the second part of each non-Indigenous zoology lesson, I observed as 
an “outsider” from the back of the classroom. Observations were paramount to the 
action research zoology study in order to take time to support student participants’ 
understanding of zoology concepts.  
Observations occurred during one-to-one semi-structured interviews with local 
Elders and other community adults when recording narratives. Observations during 
these interviews allowed the seven Indigenous BHS staff and students to 
spontaneously modify their questions, be flexible or delete non-pertinent or sensitive 
ones about relatives.  
Observations were also carried out during the pre- and post-evaluations 
interviews with BHS students when for example: (a) participants reacted and 
elaborated on their zoology experiences, on culturally appropriate zoology practices 
in schools, what they thought zoology was about (Task 4: Questionnaires Part A and 
B); and (b) participants were sorting out the animal cards and classifying them 
according to their own understanding of grouping animals, for instance by 
locomotion, air, water or land mammals, or classifying them according to their 
ecosystems or geographical area (Tasks 1, 2, 3). Observations were carried out 
during ad hoc interviews on the act of classifying at the end of the first section of the 
study (5A.1 Plan and Pilot lessons). One of the most important observations occurred 
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when BHS Indigenous staff and students declared “Which mobs belong where” as a 
more culturally acceptable and informal expression for encapsulating the 
classification concept.  
4.7.6 Documents 
Documentary sources are mainly used as background material in social 
research. However, documents offer a source of data which can be both quick to 
collect and contain very rich material (Atkinson & Coffey, 2004). Documents 
influence researchers as to how they see the participants and how they act. The BHS 
library and the BSPS were two important searching areas in Koora to gather key 
stakeholders’ documents about any matter pertaining to this zoology study. Available 
school documents about historical Koora or BHS and about KLIK helped establish a 
historical context for the study, such as the Silver Jubilee DVD produced by the 
Digital Project of Strong and Smart Inc. (2007). Gathering these local narratives and 
other local documents of significance was aimed at investigating the potential of 
seriously piloting Koora zoology narratives during the science lessons (section 5A.1 
Plan and Pilot lessons).  
In summary, this data collection section (4.7) has described the methods used 
to collect data for the study. This information is summarised in Table 4.9. 
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Table 4.9 
Summary of the Three Main Data Collection Techniques 
Semi-structured interviews with Years 8–9 students and Elders 
1. One-to-one interviews.  
 Pilot narratives with five Elders conducted prior to section 5A.1: Appendix CD5A.  
 Pilot interview protocol with three non-participating students from other classrooms at BHS.  
2. One-to-one interviews. Pre-evaluations with twelve BHS students.  
 Tasks 1, 2 and 3: Evaluation on non-Indigenous zoology knowledge.  
 Task 4: Questionnaire (Part A and Part B). 
3. One-to-one interviews with Elders in order to collect zoology stories. (Interview protocol designed 
by the seven Indigenous BHS staff and twelve students.)  
4. One-to-one interviews with students. Students’ perceptions of the zoology non-Indigenous and 
Indigenous lessons and materials. Survey and questionnaire. 
5. One-to-one interviews. Post-evaluations with twelve BHS students. 
 Tasks 1, 2 and 3: Evaluation on non-Indigenous zoology knowledge. 
Observations 
1. Plan and Pilot section 5A.1. The participants’ interest in local zoology narratives.  
2. Indigenous section 5A.2. Student participants, Elders, BHS staff and I co-constructed knowledge 
and materials. 
3. Non-Indigenous section 5A.3.  
 Non-taxonomic non-Indigenous curriculum: First Knowledge of Animal Kingdom.  
 Taxonomic non-Indigenous curriculum: First Classification of Animal Kingdom.  
4. Non-Indigenous and Indigenous curriculum (section 5A.4). Voting process: Method A 
(Indigenous classifications) or Method B (non-Indigenous classification). 
5. Closure (section 5A.5). Elders’ invitation and discussion + concluding zoology lessons. 
Documents 
1. Local zoology, history of BHS, history of Koora.  
 At BHS library. Series of booklets produced by the Catholic Education Department in 1990 
about Koora culture. Also booklet entitled: So you want to teach in Koora….  
 At BSPS. Series of nine local narratives created by Elders and BSPS primary-aged pupils in 
1994. 
2. Montessori literature. 
 
4.8 A QUESTION OF ETHICS: THE CONCERNS 
The United Nations Declaration on the Rights of Indigenous Peoples (United 
Nations, 2008) claims in Article 31: “Indigenous peoples also have the right to 
maintain, control, protect and develop their intellectual property over such cultural 
heritage, traditional knowledge, and traditional cultural expressions” (p. 11). 
Following this spirit of true reconciliation, the collection and use of data was steered 
by the underpinning above statement and by the essence of three ethical guidelines 
relevant for research undertaken with Australian Indigenous people. These ethical 
guides determined the approach taken in this qualitative study. The three ethical 
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guides are: (a) the Australian Institute of Aboriginal and Torres Strait Islander 
Studies (AIATSIS) Guidelines for Ethical Research in Indigenous Studies 
(AIATSIS, 2000); (b) the National Health and Medical Research Council (NHMRC) 
Values and Ethics: Guidelines for ethical conduct in Aboriginal and Torres Strait 
Islander health research (NHMRC, 2003); and (c) the Australian guidelines for all 
research involving people, entitled National Statement on Ethical Conduct in Human 
Research (NHMRC, 2007). In particular, the AIATSIS (2000) guidelines underpin 
ethical principles relating to consultation, negotiation and mutual understanding, 
respect, recognition and involvement, benefits, outcomes and agreement. Basically, 
all three documents accentuate respect for human beings, research merit and 
integrity, justice and beneficence (NHMRC, 2007, p. 11).  
Sanders and Hampton (2011) discuss issues that qualitative researchers must 
consider and contend that a post-colonial process is constructive when the research 
meets the community needs and aspirations. There is more to ethical processes than 
simply having “university-based experts set the agenda and community 
representatives participate” (p. 28). The essence of the Indigenist research framework 
is embodied in the following extract from Sanders and Hampton (2011), who discuss 
it in terms of ethical spaces within the collective thought during discussion circles:  
… validated and refined through discussion, and a further point is built. No 
administrator is dictating directions for others to follow. The directions were 
collectively agreed to, as were the outcomes…. These dialogue circles can 
be thought of as an “ethical space”, where both indigenous and western 
world views are respected, and diverse perspectives may contribute to a 
deeper and wider understanding. (p. 28) 
Liamputtong (2013) comments on vulnerable people as “individuals who are 
marginalised in society due to their social positions, based on class, ethnicity, gender, 
age, illness, disability, and sexual preference. Often they need special consideration 
when they are involved in research” (p. 391). Pualani (2007) states that “the main 
aim of Indigenous methodologies is to ensure that research on Indigenous issues is 
accomplished in a more sympathetic, respectful, and ethically correct fashion from 
an Indigenous perspective” (p. 133). Therefore, in order to proceed, correctly, Smith 
(2012) argues that:   
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research can no longer be conducted with indigenous communities as if their 
views did not count or their lives did not matter. In contemporary indigenous 
contexts there are some major research issues which continue to be debated 
quite vigorously. These can be summarised best by the critical questions that 
communities and indigenous activists often ask in a variety of ways: Whose 
research is it? Who owns it? Whose interests does it serve? Who will benefit 
from it? Who has designed its questions and framed its scope? Who will carry 
it out? Who will write it up? How will its results be disseminated? (p. 10) 
This section looks at ethical issues that needed attention in Koora. For me, a 
non-Indigenous teacher on Indigenous land, ethical issues associated with the study 
are manifold. Protocols, gaining permissions to “enter country”, credit given to 
students, Elders or to community members, gaining the trust of local BHS 
Indigenous staff, confidentiality and anonymity, respecting the rights of participants, 
benefits and consent forms are all concerns that need sensitive attention. However, 
Liamputtong (2013) considers informed consent, confidentiality, and risk and harm 
to be the three main ethical codes (pp. 39-44). They are described below.  
4.8.1 Informed consent 
Informed consent is defined by Emanuel, Wendler, and Grady (2000) as “the 
provision of information to participants, about the purpose of the research, its 
procedures, potential risks, benefits, and alternatives, so that the individual 
understands this information and can make a voluntary decision whether to enrol and 
continue to participate”. 
Young children cannot legally give their own consent, therefore informed 
consents were secured via parents/guardians. Also consent was sought for videotaping 
and/or audio recording Elder participants during one-to-one interviews; not everyone 
agreed to be filmed and this was well accepted. The consent forms used a language 
understandable to student participants, to seven BHS Indigenous staff and to Elders. A 
letter explaining the study, aims, and benefits accompanied the consent forms (view 
consent forms and accompanying letter in Appendix CD4.3). The seven BHS 
Indigenous staff and students attended a full disclosure of the nature of the research 
which was presented as a zoology DVD session to entice them to do zoology. The 
Indigenous participants were given the opportunity to ask questions about any aspects 
of the research, at any time during the presentation, or any time afterwards and during 
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the study. Possible outcomes of the study, the method used, the aims and benefits of 
the study were conveyed to participants before they signed the consent forms. The two 
SLOs assisted me and delivered the consent forms after the DVD presentation and read 
and explained the details of the consent to the parents/guardians. Throughout the DVD 
presentation, the BHS Indigenous staff mediated between the study presentation, the 
students and myself because of the language challenges (SAE and spoken Kriols, the 
many AEs) so everyone understood what they were consenting to. Respect and 
freedom was critical for the participants’ decision to participate, ensuring they could 
withdraw at any time.  
4.8.2 Confidentiality 
Confidentiality is the state of being secret. Confidentiality ensures that 
information is only accessible to those authorised to have access. 
Confidentiality is the state of treating information as private and not for 
distribution beyond a mutually agreeable scope, or the agreement not to use 
such information other than for specifically identified purposes. 
(“Confidentiality,” n.d.) 
Confidentiality aims to conceal the true identity of the participants. 
Participants’ identities were disguised by using pseudonyms in the field notes and in 
the writing. The privacy and anonymity of the community and of all participants 
needed to be ensured: (a) community (pseudonym Koora), (b) both schools 
(pseudonyms Bolinga High School [BHS] and Boora State Primary School [BSPS]), 
(c) neighbouring provincial town (pseudonym Toonooba), and (d) names of all 
participants (pseudonyms for all Indigenous BHS staff, students and Elders on their 
narratives).  
4.8.3 Risk and harm 
According to the principle of non-maleficence, researchers have the 
responsibility to ensure the physical, emotional and social well-being of their 
research participants (Padgett, 2008). Michie et al. (1998) suggest avoiding 
unnecessary risks and harms by observing protocols when accessing Indigenous 
people and their knowledge. They state that:  
… a major concern is the ownership of knowledge and who may access it. 
Often knowledge may belong to a particular group (men’s knowledge, 
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women’s knowledge or sacred knowledge) and it cannot be presumed that 
the knowledge is uniformly available but only a restricted group of people 
may be able to speak about it and the others may claim ignorance…. Not all 
Indigenous peoples observe the same protocols as Westerners or each other. 
Teachers need to demonstrate respect by asking questions of Indigenous 
consultants such as, “Who should I be talking to about this?”. The question 
allows for protocols – good manners – to be observed. Indigenous peoples 
need to have confidence in the people they are talking to. Teachers need to 
demonstrate themselves to be willing learners. Also, English words used by 
Indigenous people might have a different Indigenous meaning or 
implications, e.g., healthy, country, et cetera. (p. 6) 
Indigenist research framework allowed the Indigenous BHS staff to be at the 
centre of the study and therefore minimise risks and harms to all other participants or 
make it culturally safe for students. For instance, the Indigenous BHS staff supported 
the students in designing the interview protocol in order to better reach the Elders so 
as to collect zoology narratives. Sensitive questions about family, relatives, 
“country” or place of birth were phrased in such a way as to avoid harming, evoking 
painful memories or recalling deaths of family members. For instance, Aunty 
Euthilde, a School Liaison Officer, suggested the following formulation when 
interviewing Elders: “Is this ok if we ask questions about your family?” However, 
despite these precautions, the Elder participants consistently brought up painful 
memories of the past and of their lives in Koora entwined with zoology memories, 
but did not become distressed because of the constant BHS Indigenous staff presence 
and monitoring of the situation during interviews. Indigenous BHS staff mediated the 
situations whilst students collected zoology narratives in order for them to later 
extract vertebrates to classify.  
4.8.4 Incentives for research participation 
Thompson (2004) states that “Aborigines have often felt that academic 
researchers, especially non-Aboriginal, have taken advantage of them by taking their 
knowledge and then leaving without giving anything back to the community” (p. 63). 
In Guidelines for Ethical Research in Indigenous Studies (AIATSIS, 2000), 
important aspects of ethical conduct and research in Indigenous communities are 
stated in regard to incentives for the participants: 
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A researched community should benefit from, and not be disadvantaged by, 
the research project. Research in Indigenous studies should benefit 
Indigenous peoples at a local level, and more generally. A reciprocal benefit 
should accrue for their allowing researchers often intimate access to their 
personal and community knowledge. (p. 4)  
In the zoology study, there was no financial incentive; however, students were 
informed about other types of benefits. The student participants were invited to three 
excursions (meals included) at the end of the study: an animal park, zoological 
gardens and a crocodile farm. Participants were also entertained by a visitor from the 
Queensland Koala Foundation. 
4.9 CONCLUSION  
In summary, this chapter has described the research methods, the research 
process and its social and educational setting from which the data emerged. It has 
taken into account the ethical considerations necessary when conducting this 
research project and argued for appropriate means of assessing the value of research. 
An action research design with cultural observations was used as a methodology. 
Twelve student participants, seven BHS Indigenous staff, Elders and community 
adults, and four non-Indigenous visitors were involved in the study, as well as 
myself. Three main data collection techniques served me: interviews, observations 
and documents. In the chapters which follow, the methods for analysis are applied to 
an examination of the participants’ interviews, surveys, my observations and 
document investigations.  
The results contained in this study were in the form of: (a) rich or thick 
descriptions, that is, presentation of the MCZ Program, lesson by lesson (Appendix 
CD5A); and (b) pre- and post-evaluations (Chapter 5). Appendix CD5A entitled 
Zoology Lessons is the first results chapter and provides in-depth, comprehensive 
thick descriptions of all eighty-three zoology lessons pertaining to the porky and 
vertebrate classification. The action research four steps are thoroughly detailed in 
clustered zoology lessons (plan, action, observation and reflection).  
 
 Chapter 5: Reflections and Themes 181 
Chapter 5: Reflections and Themes 
Chapter 4 presented the action research methodology that guided the study. It 
outlined the research design and data collection methods. It also acknowledged the 
importance of the context in which data are produced.  
This chapter is presented in two major parts, Part A Zoology Lessons and Part 
B Reflections and Themes. Part A, located in Appendix CD5A, provides exhaustive 
details of all zoology lessons conducted during the study. This appendix consists of 
eighty-three (83) lessons of which seventy-five (75) were delivered to the student 
cohort and eight were conducted by myself alone. Appendix CD5A provides a thick 
description of all zoology lessons and is structured into five major sections: 
1. Plan and Pilot Lessons;  
2. Indigenous Lessons; 
3. Non-Indigenous Montessori Lessons; 
4. Comparing both Indigenous and non-Indigenous Lessons; and  
5. Final Zoology Lessons. 
Part B, this Chapter 5, reflects on the results in Part A and the themes that emerge. 
Part B is a discussion and justification for the themes that emerged from the data and 
is structured into six major sections as follows: 
1. Pre-Information: Twelve Participants; 
2. Participants’ Results: Pre- and Post-Evaluations; 
3. Pre-Evaluation (Task 4) and End-of-Study Questionnaires; 
4. Researcher’s Reflections; 
5. Significant Happenings from all Zoology Lessons and from Chapter 5; and 
6. Summary, Bridge and Themes. 
Appendix CD5A is the embodiment of what Michie (2002) claims about the 
aim of the science curriculum: “to promote consideration of the differing 
worldviews, not solely to enrich Western science but to facilitate a two-way 
exchange of knowledge and of cultural understanding” (p. 37). Fundamental to this 
study, and conveyed in Appendix CD5A, was the belief that with the support of 
Koora community members’ knowledge and especially seven Indigenous BHS staff, 
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the non-Indigenous taxonomical Linnaean-based zoology classification could be 
integrated in sensitive ways into the science program at BHS. As demonstrated in 
Appendix CD5A, the zoology lessons reflected on my experience attempting to 
contextualise zoology to culture and the use of the co-existence model (non-
Indigenous with Indigenous knowledge). The research endeavoured to study the 
animal world from what already exists locally in Koora, therefore uplifting the status 
of community members and Indigenous knowledge, especially about the porky, and 
of local narratives in the science lessons at BHS.  
All zoology lessons contained in Appendix CD5A are described using the four-
step format usually associated with action research. As discussed in Chapter 4, the 
stages deployed during action research are described in a four-step cycle (Kemmis & 
McTaggart, 2000) of planning, acting, observing and reflecting, and then revising the 
plan for another cycle. Therefore, these four steps were used to scaffold discussion 
for each cluster of lessons (sections 5A.1 to 5A.5 of Appendix CD5A). Essentially, 
the results of these zoology lessons are reported and they describe what I first 
planned to achieve, followed by a list of actions undertaken in order. Then, a series 
of larger sections entitled observations, with minimal interpretations, examine the 
events that occurred when each action was undertaken. The final step, reflections, 
states what the observations mean and prepares for the discussion in the next chapter, 
that is, Chapter 6.  
The people featured in this appendix are all seven BHS Indigenous staff, all 
twelve students, non-Indigenous visitors, and some community adults and Elders 
interviewed for the collection of zoology narratives. 
Besides Appendix CD5A, which includes 88 sub-appendices, throughout the 
thesis and continuing in Chapters 5, 6 and 7, appendices containing extra information 
have been placed on the CD in numerical order. These appendices are referred to 
using the nomenclature “CD” and the relevant chapter number. Appendices relating 
to this Chapter 5 Part B are labelled “CD5B” to distinguish them from Appendix 
CD5A and its sub-appendices.  
The analysis that follows in Chapter 5 builds on the rich descriptions of 
Appendix CD5A (see Figure 5.1). In doing so, the pre- and the post-evaluations are 
drawn on to begin reflecting and identifying themes. The aim of Chapter 5 is to 
compare and contrast the pre- and post-evaluations and to provide a discussion and 
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justification for themes that emerged from all eighty-three zoology lessons. This 
chapter also addresses the aims stated in Chapter 1, that is:  
1. documenting community Elders’ animal stories and contextualising 
Montessori materials to integrate this knowledge; 
2. documenting Years 8–9 Indigenous students’ knowledge, affects and 
beliefs (about themselves as Indigenous as well as about zoology) as the 
Montessori Contextualised Zoology (MCZ) Program is explored with the 
students; and 
3. constructing a model of teacher, student, and community behaviours 
within the MCZ Program and evaluating its effectiveness for teaching 
zoology to Indigenous students.  
 
Figure 5.1. Relationship between results and discussion. 
In what follows, the first section establishes the context of the pre- and post-
evaluations by elaborating on the participants’ milieu in Koora. It provides 
information on the students’ perceived strengths and challenges in Koora. The 
participants’ individual and group attendance is also reviewed over the duration of 
the study. This leads to the second section which comments on the pre- and post-
evaluation tasks and describes the students’ performances during pre- and post-
evaluations on three non-Indigenous tasks, documenting any changes made. The 
third section compares two questionnaires: (a) Parts A and B conducted at pre-
evaluations only, and (b) students’ perceptions on zoology lessons at the conclusion 
of the study and surveys on Indigenous and non-Indigenous materials. The fourth 
section reports on some of my recollections. The fifth section concerns the 
significant happenings in each of the five sections of Appendix CD5A. Finally, the 
sixth section presents a summary for the chapter, the bridge, and five common high-
frequency themes. 
Results Data 
83 Zoology Lessons 
Appendix CD5A 
(Part A) 
Results Data 
Pre- and Post-
Evaluations  
Chapter 5 (Part B) 
Crucial Observations and 
Five Themes 
Chapter 5 (Part B) 
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5.1 PRE-INFORMATION: TWELVE PARTICIPANTS 
5.1.1 Participants’ perceived strengths and challenges  
In 1897, the Queensland Aboriginals Protection and Restriction of the Sale of 
Opium Act was established. The Queensland Government could now force 
Indigenous peoples onto reserves run by non-Indigenous officials and missionaries 
committing grotesque and heartless acts. The non-Indigenous people did not 
understand Indigenous cultural beliefs, customs, and lifestyles. The land was 
previously stolen through bloodshed. Legislation was the Queensland Government’s 
new weapon where fifty-two Indigenous Nations from all over Queensland were 
forced to live together in Koora (Digital Project of Strong and Smart Inc., 2007); 
some would say incarcerated. Koora survived the many decades of fear-inspiring 
government policies aimed at separating children from their Indigenous families and 
assimilating them into the dominant white European culture (the stolen generations) 
and this pervaded the community fabric, as Uncle Kooba described.  
Despite the dramatic effects of the colonial Koora history, the BHS Indigenous 
staff, the little porky and I were determined to focus on the strengths of the twelve 
student participants. The BHS Indigenous staff and my positive perceptions of the 
students and of their challenges prepared the ambience in the classroom. Strength 
and commonalities existed amongst all Indigenous student participants. These 
included: independence, inclination toward nature, sense of wonder, some students 
with local knowledge of the bush (KLIK) and visual acuity in the bush, variety of 
linguistic competencies, rich Indigenous cultural heritage spanning across the state of 
Queensland, spontaneous cooperative approach to problem solving rather than 
competitive, their interest in technology, their great physical abilities during sports, 
and their strong sense of kinship – they loved sharing and caring for friends and 
family. They were limited in their capacity to hold a grudge. Other existing identified 
strengths of the community appeared to be their oral tradition, the Elders’ knowledge 
of the past and of local animal stories, and their involvement in visual arts. 
Participants were honest with everyone, highly resilient in the face of adversity and 
generally playful, cheerful and social. They tended to be transparent with their 
feelings and they looked out for each other and shared a fiery companionship, a 
warming brotherhood, with a protective nature towards each other, a camaraderie 
rarely seen in my previous teaching experiences.  
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The Indigenous BHS staff acknowledged that most students appeared to have 
suffered from a high level of neglect and various forms and levels of abuse. Students 
may have witnessed domestic violence and experienced relatives’ deaths at an early 
age, as well as social, financial, emotional and even some sexual concerns that slowly 
eroded young and not so young lives, a form of predictable suicide as everyone stood 
by and watched. The following observable student behaviours demonstrated the 
variability of learning. Like most adolescent students, hunger was always on their 
minds but some students often seemed to work with empty stomachs. I believe that 
frequent and obvious hyperactivity was probably the result of a diet rich in sugar, 
saturated fat and salt. All students lived in single parenting situations with the 
exception of Evale jr. and Matissa. Some participants came to school barefoot and 
most participants often admitted that they were sleep deprived or exhausted from their 
nightly walks around the community. The petrol-sniffing scourge made learning 
challenging at times for some students. The putrefying smell oozing out of their skin 
pores as I circulated around the classroom is unforgettable. Petrol sniffing came in 
waves, disappearing then reappearing over the months amongst young children and 
students. Also, according to all BHS Indigenous staff, eight out of the twelve 
participants used recreational drugs like marijuana (nyarndi) on a regular basis. 
Learning was an individual affair in the classroom because of these impediments to 
engagement and learning. For this reason, and because of these obstacles, learning 
often became an irregular occurrence.  
My perception about language (spoken Kriols and AE varieties, and SAE) was 
that most students suffered from low self-esteem in the face of the dominant non-
Indigenous teacher’s SAE lessons and, as a result, students felt they could not 
perform sufficiently. Consequently, they either withdrew from the teaching situation 
or simply deserted the classroom rather than risk failing and being criticised by me. 
The reading level of the participants extended from early to emergent level with two 
exceptions, Brionie and Fargus; however, not at a comparable standard to their non-
Indigenous counterparts.  
Because of all these highly sensitive and particular factors mentioned above, I 
always collaborated with BHS Indigenous staff. It was evident that the Koora 
lifestyle witnessed over an extended period of eight years affected the students’ 
academic and social performances. It affected the students’ concentration, task 
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completion and interest in learning generally. The local milieu generated daily 
healthy pedagogical discussions amongst BHS Indigenous staff and I. The particular 
Koora situation also helped to individualise my teaching or to look and follow each 
child individually. I was simply interested in understanding people and in exploring 
the strengths of the local Indigenous culture. I was to protect the students’ self-
esteem at all times and nurture their self-confidence as they were generally afraid of 
making mistakes or even trying. There existed incommensurable personal and 
Montessori professional benefits of working in Koora with students, as the zoology 
lessons of Chapter 5A described, with regard to the resilience and cultural vitality of 
the Indigenous mobs.  
5.1.2 Participants’ attendance  
Students’ high absenteeism at BHS was obvious. Many students of mandatory 
school age living in Koora did not attend school regularly. The BHS enrolled student 
population fluctuated from year to year, but gravitated around 100 students at the 
start of every year from 2004 to 2012 and progressively decreased over the year. 
There was a total average of 59% school attendance in 2008 with 91 enrolments, 
67% attendance in 2009 with again 91 enrolments, and 65% attendance in 2010 with 
96 enrolments (“Schools Guide,” 2011). Also a report from Independent Schools 
Queensland (2012) indicated that for the year 2011, out of 195 school days in the 
year at BHS, the absences of the 104 enrolled students amounted to an extraordinary 
11,542 days (or as little as 43% attendance).  
The purpose of the attendance data was that, initially, I predicted that the 
official BHS attendance records would display an increase over the duration of the 
zoology program due to the teaching and the interest generated by the materials. 
Instead, over the 141-day duration of the study, official attendance for most 
participants decreased as shown in Figure 5.2 (for more details on individual student 
participants, see Appendix CD5B.1).  
The attendance literature for Indigenous students suggests that high attendance 
equates to success or better academic performances (ACER, 2014a; Beresford et al., 
2012). However, despite the highly erratic attendance record patterns at BHS during 
the conduct of the study, the irregular attendance of nine out of twelve student 
participants (five males and four females) did not appear to be a significant factor to 
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affect their learning in this study, as opposed to what the literature above stipulates. 
The pivotal number of lessons, including “catch-up lessons”, conducted with all 
twelve student participants kept the mob’s momentum going and high interest and 
engagement for zoology. In other words, the official BHS attendance recording 
system was different from my system and figures. The “two-ways” recording are 
presented below.  
BHS’s official records of students’ attendance 
Each individual participant’s attendance level differed greatly. The attendance 
statistics in Figure 5.2 are visually represented over three terms as officially recorded 
by the administrative recording system of BHS. The classroom attendance mean 
score of 61% was below the school average of 67% that year (full days’ attendance 
or attendance for the three daily sessions). The reality was that when participants 
were marked absent even for only one of the three daily sessions, the official BHS 
report recorded their absence for the entire day. In other words, for the participants to 
obtain a full day of attendance, they had to attend all of the three daily sessions. 
Therefore, Figure 5.2 represents full days’ attendance. 
 
Figure 5.2. Students’ official BHS attendance records over the duration of the study. 
The following figure is a horizontal view of the twelve student participants’ 
results. Figure 5.3 presents the average individual attendance results for each 
participant over the duration of the study for the combined three terms (141 days). 
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Figure 5.3. Individual attendance results for the combined three terms. 
Figure 5.4 represents the average group attendance results for each term of the study.  
 
Figure 5.4. Class average attendance for Terms 2, 3 and 4. 
Table 5.1 reviews four attendance patterns noticed by myself during the study 
with student participants.  
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Table 5.1 
Four Attendance Patterns and Percentages with Twelve Student Adolescents 
Student name Term 2 % Term 3 % Term 4 % 
Scenario 1. Increase in attendance for the three terms of the study (0 participants). 
Scenario 2. Decrease in attendance for the three terms of the study (7 participants). 
Evale jr. 94 83 70 
Kelfo 74 73 48 
Brionie  98 96 93 
Jelee  ---- 52 22 
Fargus  70 56 43 
Claude  60 40 33 
Liam  60 50 41 
Scenario 3. Increase and Decrease in attendance for the three terms of the study (2 participants). 
Matissa 60 71 61 
Samara  74 77 33 
Scenario 4. Decrease and Increase in attendance for the three terms of the study (2 participants). 
Maree  70 44 46 
Meline   79 48 63 
 
The official administration percentage figures are a somewhat misleading 
representation of attendance because they show, for instance, a student like Meline 
with low attendance average of 63% out of 141 days (see Appendix CD5B.1). 
Meline’s combined three-terms attendance appears poor at 63%; however, she 
attended almost all of the first two morning sessions, when the bulk of the zoology 
lessons were distributed. Meline figured as one of the most consistent attendees of all 
participants with my record showing 93% or seventy out of seventy-five (70/75) 
zoology lessons received during the course of the study. This is why, for me, the 
statistics presented in Figures 5.2 to 5.4 and Table 5.1 represent a misleading 
indication or a truncated figure of attendance. 
Researcher’s actual record of lessons received: Handling absenteeism 
For me, the most important aspect of this study was the actual number of 
zoology lessons engaged with by every single participant (see Figure 5.5). Logistical 
issues mounted, such as keeping adequate records of who had completed the lessons 
and always having the equipment readily available on the shelves around the 
classroom for everyone, at any particular time, for consolidation or in case one 
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participant attended that day. This was familiar terrain for the Montessori teacher, 
preparing the zoology environment.  
Montessori strongly favoured a student-centred approach to teaching and 
learning (Elkind, 1967; Montessori, 1965) rather than the mainly teacher-directed 
approach at BHS. I offered the students an individualised program and what mattered 
most to him was not the number of days the participants attended BHS but rather if 
they received, or not, the zoology lessons, either on the day they were first presented 
or as “catch-up” lessons on the days following an absence9. Figure 5.5 presents the 
number of lessons introduced to the twelve participants and visually displays a class 
mean of 80% (60/75 lessons) of lessons received per student during the zoology 
program. 
 
Figure 5.5. Researcher’s record of number of lessons received by participants during the study. 
How I handled attendance and absenteeism was a substantial part of the 
zoology lessons because of the catch-up lessons on offer, as students turned up for 
                                                 
9
 Refer to Appendix CD5B.2 Excel spreadsheet for exhaustive details of lessons recorded for the 
duration of the study (total 83 lessons/participants Map activities; 75 lessons presented to 
adolescents). Eight cells out of eighty-three (8/83) contained a grey area with an inscription “N/A”. 
These eight grey cells signify that the work was entirely accomplished by myself. Seventy-five cells 
out of eighty-three (75/83) present each single participant’s lessons recorded with an “x”, and if they 
were introduced or not to the zoology materials.  
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class. I accommodated this by having a student or students repeating the zoology 
lessons on a daily basis, giving everyone individual attention. The repetition of the 
lessons also played a major role in keeping students as active participants focused on 
the zoology topic, in moving forward as a mob and, most importantly, leaving no one 
behind. In this way, I attempted to counteract the challenging nature of absenteeism 
at BHS. Students arrived in class in a staggered fashion or missed entire morning 
sessions; therefore, lessons were deployed as soon as they arrived in class. Different 
types of lessons had to be considered depending on the moment the students arrived 
(early on or late in the session). Flexible lessons were delivered either later on the 
same day, the following day, two days later or even the following week. In some rare 
cases, the lessons were even abandoned, if judged by the Indigenous staff and myself 
as insignificant for the overall thread of classification systems. 
Flexibility of the MCZ Program meant that it was inevitable or rather 
necessary to repeat lessons for the survival of the zoology program or else the 
students would have missed out on extension work if there had not been individual 
program delivery available. Also, the participants’ engagement would have been 
disjointed and minimised. These repeated lessons became critical pedagogical and 
organisational decisions. The flexible lessons were repeated to cater for all students’ 
behavioural patterns. The second attempt at teaching the same lesson to new students 
was never repeated integrally. Instead, it was either (a) reformulated, improved, 
adjusted, rephrased succinctly and/or extended to suit individual needs (an extended 
style of lessons for more interested students or a shortened version depending on 
students’ concentration at the time); (b) repeated through variations of materials; (c) 
extended via repetition according to personal interest; (d) peer-taught; or (e) repeated 
individually or in pairs, depending on students’ desires.  
Overall, the repeating aspect of lessons was an advantage for me in many 
ways. The succinct word selection delivered to AE student participants during these 
repeated lessons was far superior in most cases to the original lessons. I practised 
language elements essential for a successful lesson delivery: the phrasing, 
paraphrasing and rephrasing of a particular concept, the syntax, the selection of the 
zoology lexicon, the pace of delivery of a lesson, and so on. An abridged version of 
the previous lesson taught was always more clearly stated, more concise, better 
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adapted to individual learners and using fewer words at introduction time. This is 
reviewed further in section 5.4 (Researcher’s Recollections). 
In summary, section 5.1 has presented some aspects of the social milieu and 
local lifestyle that created a variability of learning and certainly affected attendance. 
The official attendance record at BHS was not as significant during the study as my 
records of the lessons provided to each individual student. I offered catch-up lessons 
as a means to counteract absenteeism. This was significant in order to sustain the 
zoology interest of the students. The following section reviews the twelve students’ 
results on three non-Indigenous tasks presented.  
5.2 PARTICIPANTS’ RESULTS: PRE- AND POST-EVALUATIONS 
5.2.1 Comments on pre- and post-evaluation tasks 
The overall aim of the pre- and post-evaluations (Tasks 1 to 3) was to ascertain 
students’ non-Indigenous zoology knowledge of the Linnaean taxonomical system 
before and after the implementation of the MCZ Program. A detailed description of 
the instruments and the zoology materials for conducting the pre- and post-
evaluations was provided in Chapter 4, Research Design. This section covers three of 
these tasks and presents the students’ results.  
Prior to commencing Task 1, I made sure the students felt comfortable at 
interview time during the pre- and post-evaluations. When unsure about a question, 
the students often retreated and remained silent during the conduction of the pre- and 
post-evaluations. Therefore, the challenge for both IEWs and I was to determine 
what they really knew. First, in order to ensure that the students felt positive about 
the task, I notified the participants that these lessons were a way to identify their 
current knowledge about animals.  
Second, in order for me to conduct sensitive interviews at pre- and post-
evaluation, a responsive approach was collaboratively designed by both IEWs, Uncle 
Jolly, Uncle Evale and I. This pathway aimed at maximising the students’ input. 
(Refer to Appendix C for the proposed plan as an appropriate way to entice the 
students to participate. Provided are a sample introduction, commands, task 
directives and potential teacher’s comments at completion of Tasks 1, 2 and 3].  
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Finally, prior to conducting pre- and post-evaluations, at the end of the Plan 
and Pilot lessons (section 5A.1 in Appendix CD5A), ad hoc interviews amongst the 
BHS Indigenous staff and student participants had previously revealed that the 
phrase “Which mob [of animals] belongs where?” was a more appropriate Koora 
expression that solidified the concept of classification.  
Task 1 – non-Indigenous animal photo cards 1: Vertebrates and 
Invertebrates (30 cards) 
A miniature version of all thirty cards of Task 1 is attached in Appendix G. 
The same thirty non-Indigenous animal photo cards are reorganised into both sub-
phyla (invertebrate/vertebrate) so the reader can discern what students had to 
perform for Task 1. For all three tasks, formal and informal commands were offered 
for the two-way learning and teaching approach to zoology.  
During the pre-evaluations Task 1, the participants were puzzled by the 
terminology vertebrates; however, when given the following details, “animals with 
bones or animals that have a skeleton inside their body”, all twelve student 
participants were capable of associating the concept with a non-Indigenous scientific 
label. The students understood and related to the concept of vertebrates, skeleton and 
bones, because they were all aware that hidden inside the local porky delicacy, they 
find the minute bones they always crunch into as they devour the meat of this 
vertebrate. Therefore, after initial non-Indigenous clarifications, the twelve students 
were asked to create two groups of animal cards – one mob of animals with bones 
and the other mob without bones – using the command: “Which mob belongs 
where?”  
Task 2 – non-Indigenous animal photo cards 2: Five Classes of Vertebrates 
(25 cards) 
I first discarded the five invertebrate photo cards as they did not belong to the 
vertebrate classification. Then the participants were offered twenty-five animal photo 
cards and the following command: “Can you find the non-Indigenous classes of 
vertebrates or group the animals that belong together into one mob. Which mob 
belongs where?” When using the terminology mob, the discourse was altered from 
formal to informal and back to formal again for the benefit of classification for the 
students.  
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Task 3 – non-Indigenous animal photo cards 3: Characteristics of the 
Vertebrates (25 cards) 
Previous results with the twenty-five vertebrate photo cards in Task 2 were 
individually examined by the participants and their statements, comments, 
descriptions, observations or characteristics were recorded for each of the vertebrate 
mobs or classes of vertebrates. The command “Think and talk about the mobs you 
have there on the table. What are the characteristics of the vertebrates?” was 
appropriate. For an exhaustive list of all participants’ pre- and post-evaluation 
utterances and stated vertebrate characteristics (Task 3), see Appendix CD5B.3 
(Excel spreadsheet).  
5.2.2 Twelve student participants’ performances on pre- and post-evaluation 
tasks 
This section presents brief individual and group performances for each pre- and 
post-evaluation item (Tasks 1 to 3). The section that follows (section 5.2.3) explains 
in more detail the students’ performance on these tasks. Some patterns are identified 
for these three non-Indigenous tasks.  
Task 1 – non-Indigenous animal photo cards 1: Vertebrates and 
Invertebrates (30 cards) 
Figure 5.6 exhibits both pre- and post-evaluation results for Task 1 
(identification of five invertebrate cards). The graph shows the number of 
invertebrate photo cards correctly identified by each of the twelve participants. The 
pre-evaluation mean was 2.6 and the post-evaluation mean was 3.6, displaying for 
most students an improvement and demonstration of a better understanding of the 
Linnaean system and the concept of vertebrates and invertebrates. More details on 
participants’ results for Task 1 at pre- and post-evaluations are included in Appendix 
CD5B.4.  
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Figure 5.6. Task 1 – Vertebrates and Invertebrates: Comparison of pre- and post-evaluations. 
Task 2 – non-Indigenous animal photo cards 2: Five classes of vertebrates 
(25 cards) 
Figure 5.7 displays Task 2 results. This figure tells the story of these twelve 
students and their understandings of the notion of “classes of vertebrates”. The figure 
indicates the number of classes of vertebrates correctly identified by each of the 
twelve participants. The pre-evaluation mean was 2.2 compared to the post-
evaluation mean of 3.3. For most students, the figure displays an improvement and 
demonstrates a better understanding of the Linnaean system and the five classes of 
vertebrates. More details on participants’ results for Task 2 at pre- and post-
evaluations are included in Appendix CD5B.5. 
 
Figure 5.7. Task 2 – Five Classes of Vertebrates: Comparison of pre- and post-evaluations. 
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Task 3 – non-Indigenous animal photo cards 3: Characteristics of 
Vertebrates (25 cards) 
In preparation for post-evaluation Task 3, some of the most common 
characteristics of the five classes of vertebrates had been transcribed onto loose 
individual labels. A total of forty-five (45) potential characteristics could have been 
stated at any one time by the participants during Task 3 post-evaluations (see sub-
Appendix CD5A.64 to view all forty-five individual characteristic labels).  
The graph in Figure 5.8 contrasts both pre- and post-evaluations results. It 
demonstrates the differences in knowledge regarding the characteristics of the 
vertebrates (Task 3). Characteristics were given by student participants for each of 
the mobs created and identified by the student participants themselves in Task 2. 
Their statements, comments, descriptions, observations or characteristics were 
recorded for each of the vertebrate mobs or classes of vertebrates. The graph shows 
the number of characteristics or statements/observations identified by each of the 
twelve participants (see Appendix CD5B.6 for more details on participants’ Task 
3results at pre- and post-evaluations). The pre-evaluations mean was 10.3 
characteristics identified per student (total 124 from all students) compared to a mean 
of 19.9 (total 239 from all students) at post-evaluations. 
 
Figure 5.8. Task 3 – Characteristics of the Vertebrates: Comparison of pre- and post-evaluations. 
Participants’ individual performances: Overview of the three tasks 
Table 5.2 displays an overview summary of all three non-Indigenous tasks. The 
table presents the successes and/or challenges for all twelve student participants 
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during the three pre- and post-evaluation tasks. In section 5.2.3 following the table, a 
discussion is weaved in with the students’ results.  
Table 5.2 
Overview of the Participants’ Results for the Three Tasks  
  TASK 1 TASK 1 TASK 2 TASK 2 TASK 3 TASK 3 
Name Gender 
Pre: 
Out of 5 
Post: 
Out of 5 
Pre: 
Out of 5 
Post: 
Out of 5 
Pre: 
Out of 
45 
Post: 
Out of 
45 
1-Samara F 4 1 2 4 12 18 
2-Kalila F 1 5 2 3 13 41 
3-Brionie F 3 5 2 4 8 21 
4-Meline F 1 0 2 3 0 12 
5-Maree F 1 5 2 1 10 10 
6-Matissa F 3 5 3 3 11 16 
7-Claude M 1 3 3 2 7 8 
8-Fargus M 5 4 2 3 9 9 
9-Liam M 4 5 2 5 11 47 
10-Evale jr. M 1 3 2 2 22 12 
11-Jelee M 5 4 2 4 3 17 
12-Kelfo M 2 3 2 5 18 28 
5.2.3 Discussion of student participants’ performances 
In light of the pre- and post-evaluations, this section reflects on the major 
differences in the participants’ non-Indigenous knowledge of the concept of 
vertebrates and invertebrates (Task 1), the five classes (Task 2) and the 
characteristics of the vertebrates (Task 3). Most of the student participants 
demonstrated an increased understanding in non-Indigenous knowledge at post-
evaluations. The results are compared and contrasted between the pre- and post-
evaluation results in terms of individual and collective performances. Mixed results 
also emerged from all three tasks. 
Task 1 – non-Indigenous animal photo cards 1: Vertebrates and 
Invertebrates (30 cards) 
Twelve student participants attempted to identify five invertebrates from all 
animal photo cards. Two different results emerged at the conclusion of Task 1 at 
post-evaluation level: (a) a significant number of participants showed a progression 
from pre- to post-evaluations (8/12 or 66.6%); and (b) four participants out of twelve 
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showed a regression from pre- to post-evaluations (4/12 or 33.3%). Table 5.3 
demonstrates that at pre-evaluations, six participants obtained a score of 60% or 
above, and at post-evaluations, ten participants obtained a score of 60% or above. 
This represented significant progress in non-Indigenous knowledge in terms of 
differentiating vertebrates from invertebrates. 
Table 5.3 
Task 1: Comparison of Scores at Pre- and Post-Evaluations – Invertebrate Photo Cards 
Pre-evaluations Post-evaluations 
Number of 
participants 
Score out of 
5 cards 
Results in 
percentages 
Number of 
participants 
Score out of 
5 cards 
Results in 
percentages 
0 0 0 1 0 0 
5 1 20 1 1 20 
1 2 40 0 2 40 
2 3 60 3 3 60 
2 4 80 2 4 80 
2 5 100 5 5 100 
Total 12   Total 12   
 
Task 2 – non-Indigenous animal photo cards 2: Five Classes of Vertebrates 
(25 cards) 
Once more, for the second task, there were differences in participants’ learning 
at the conclusion of the study. The pre- and post-evaluation results for Task 2 are 
combined and participants’ identification of the five classes of vertebrates is shown 
in Table 5.4. The table tells the story that most students (8/12 students or 66%) 
demonstrated a better understanding of the non-Indigenous Linnaean classificatory 
system by being able to identify a higher number of classes of vertebrates at post-
evaluations.  
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Table 5.4 
Task 2: Comparison of Pre- and Post-Evaluations – Five Classes of Vertebrates 
 
Number of classes of  
vertebrates identified 
 Names of classes of  
vertebrates identified 
Participant 
Name Pre-evaluation Post-evaluation 
 
Pre-evaluation Post-evaluation 
Liam  2  5 
 
Fish, birds 
Fish, birds, amphibians, 
reptiles, mammals 
Samara  2  4 
 
Fish, birds 
Fish, birds, reptiles, 
mammals 
Brionie  2  4 
 
Fish, birds 
Fish, birds, reptiles, 
mammals 
Kelfo  2  5 
 
Fish, birds 
Fish, birds, amphibians, 
reptiles, mammals 
Evale jr. 2  2  Fish, birds Fish, birds 
Matissa  3  3 
 Fish, birds, 
amphibians 
Fish, birds, amphibians 
Maree  2  1  Fish, birds Birds 
Jelee  2  4 
 
Fish, birds 
Fish, birds, amphibians, 
mammals 
Meline  2  3  Fish, birds Fish, birds, amphibians 
Fargus  2  3  Fish, birds Fish, birds, reptiles 
Claude  3  2 
 Fish, birds, 
amphibians 
Fish, birds 
Kalila  2  3  Fish, birds Fish, birds, mammals 
 
Table 5.5 demonstrates that four students did not succeed as well as the other 
eight participants at post-evaluations for Task 2. Two students recorded a No change 
(Matissa and Evale jr.) and two other students identified fewer classes of vertebrates 
than at pre-evaluations and recorded a Regression (Claude and Maree). 
Table 5.5 
Task 2: Comparison of Numbers of Classes of Vertebrates Identified (Pre- and Post-Evaluations) 
Progression from pre- to 
post-evaluations; 8 students 
No change from pre- to  
post-evaluations; 2 students 
Regression from pre- to  
post-evaluations; 2 students 
Jelee from 2 to 4 classes 
Meline from 2 to 3 classes 
Fargus from 2 to 3 classes 
Kalila from 2 to 3 classes 
Liam from 2 to 5 classes 
Samara from 2 to 4 classes 
Brionie from 2 to 4 classes 
Kelfo from 2 to 5 classes 
Matissa from 3 to 3 classes 
Evale jr. from 2 to 2 classes 
Claude from 3 to 2 classes 
Maree from 2 to 1 classes 
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Task 3 – non-Indigenous animal photo cards 3: Characteristics of the 
Vertebrates (25 cards) 
The essence of this third story (Task 3) is that, on the one hand, nine 
participants recorded a progression or improved results in expressing characteristics 
of the vertebrates (9/12 or 75%) in the post-evaluations and, on the other hand, three 
participants recorded a regression or no change in their results. Table 5.6 compares 
both pre- and post-evaluation results in terms of the number of stated characteristics. 
The table displays these values and is very powerful as it tells the story of the 
changes for Task 3. In terms of group results, nearly double the number of 
statements/comments/observations were made by the participants in the post-
evaluations compared to the pre-evaluations; that is, a 93% improvement from 124 at 
pre-evaluations (mean 10.3) to 239 at post-evaluations (mean 19.9). The participants 
identified 23% of the vertebrate characteristics at pre-evaluations compared to 44% 
at post-evaluations, which represents a rise of 21% (from 23% to 44%) in what the 
participants had to say about the characteristics of the five classes of vertebrates.  
Table 5.6 
Task 3: Comparison of Number of Characteristics Identified at Pre- and Post-Evaluations 
 
Number of identified 
characteristics 
 
  
Participant 
name 
Pre-
evaluations 
Post-
evaluations 
 Regression, 
progression or  
no change 
Number and % 
of students 
Fargus 9 9  No change 
2 students; 16.6% 
Maree 10 10  No change 
Evale jr. 22 12  Regression 1 student; 8.3% 
Samara 12 18  Progression 
9 students; 75% 
Brionie 8 21  Progression 
Kalila 13 41  Progression 
Claude 7 8  Progression 
Liam 11 47  Progression 
Meline 0 12  Progression 
Kelfo 18 28  Progression 
Jelee 3 17  Progression 
Matissa 11 16  Progression 
Average / 
totals 
10 20 
 9 Progression 
1 Regression 
2 No change 
12 students 
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In summary, the majority of the student participants registered an increase in 
results at post-evaluations. Eight participants for Tasks 1 and 2 and nine participants 
for Task 3 recorded a rise in results at post-evaluations. A few students displayed a 
mix of results with some recording an aggregate of progressions, regressions and/or 
no change for different tasks.  
5.2.4 Educational significance of changes 
The bar graph below (Figure 5.9) represents the three pre- and post-evaluation 
results added across the twelve participants. The means identified for each task were 
transformed into percentages. 
 
Figure 5.9. Average results for the three pre- and post-evaluation tasks. 
All three tasks recorded significant increases from pre- to post-evaluations. 
Task 1 recorded a change from 52% at pre-evaluations to 72% at post-evaluations; 
Task 2 from 44% at pre-evaluations to 66% at post-evaluations; and Task 3 from 
23% at pre-evaluations to 44% at post-evaluations. However, can three tasks at the 
end of the zoology program (post-evaluations) possibly determine the extent of its 
value or oppositely can some mixed results undermine the study? An explanation of 
the educational significance is offered below.  
Educational significance for me meant an increase in academic outcomes or a 
progression for the Indigenous students. The students overwhelmingly demonstrated 
Task #1 Vertebrates-
Invertebrates
Task #2 Five Classes of
Vertebrates
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an improved understanding of the non-Indigenous Linnaean taxonomical concepts 
and this meant positive results on the three non-Indigenous tasks at post-evaluations. 
As demonstrated above, the majority of participants showed improved understanding 
of the concepts of vertebrates and invertebrates (Task 1) and the concept of five 
classes of vertebrates (Task 2), and most registered an increase in the stated number 
of characteristics (Task 3) at post-evaluations.  
Educational significance meant engaging teaching and learning principles. All 
students willingly participated when offered freedom, respect and the possibility to 
engage and concentrate for extended periods of time until satisfied, without 
disrupting their concentration cycles and without stopping for predetermined session 
times. The students engaged with the zoology materials at their pace and in their own 
time. The materials presented also helped to raise the students’ independence level. 
For instance, the labelled First Classification of Animal Kingdom (FCoAK) charts 
were utilised by the students as a way to control their work without the adults’ 
assistance after placing the loose labels on the unlabelled FCoAK charts.  
Educational significance meant students’ positive outlook about the MCZ 
Program. The participants’ views expressed at the conclusion of the study, in the 
survey-questionnaire of section 5A.4 of Appendix CD5A (Comparing both 
Indigenous and non-Indigenous lessons) suggested that the zoology program was 
educationally significant and effective in engaging these usually disengaged 
participants. They stated overwhelmingly that: (a) the Indigenous and non-
Indigenous classificatory materials were helpful to them; (b) they equally retained 
their own classification systems and local views; and (c) they found the porky and 
narrative lessons engaging. The following three points also reinforce the educational 
significance of the MCZ Program for Indigenous students: (a) Koora sense of 
belonging, (b) intended outcomes and materials, and (c) Indigenist research 
framework.  
Sense of belonging 
The zoology study strongly supported the development of the Indigenous sense 
of belonging and Koora heritage whilst also embracing the Linnaean identity and this 
was educationally significant and culturally responsive. Student participants 
overwhelmingly stated in the survey-questionnaire (section 5A.4 of Appendix 
CD5A) that they felt a stronger sense of belonging to the Indigenous family after the 
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study. At the commencement of the study, in Parts A and B of the questionnaire (pre-
evaluations, Task 4), participants’ shame, uneasiness, hesitation and brief answers 
revealed that they were all uncomfortable with their Indigenous heritage and sense of 
belonging. Comparing results at the end of the study, the participants’ forthcoming 
answers revealed their openness to their new Indigenous knowledge (porky and 
narratives, Indigenous ways of animal classification). The “end of the study” 
questionnaires revealed that eleven participants out of twelve (question 25) felt proud 
of being an Indigenous student after completing the zoology study.  
Indigenous and non-Indigenous intended outcomes and materials 
On the one hand, the MCZ Program was educationally significant because of 
the element of balance between Indigenous and non-Indigenous outcomes. The study 
attained the holistic Indigenous outcomes, determined by the BHS Indigenous staff 
from the commencement phase (see Chapter 4). These outcomes had to be close to 
the reality and experiences of the participants, rather than uniquely being a zoology 
study in isolation, that is, learning non-Indigenous zoology content about Latin 
taxonomy. It was also established that the Indigenous outcomes would concern the 
mobs, KLIK and two keystone Indigenous materials, porky lessons and local 
narratives, to reaffirm participants’ identity.  
On the other hand, the study also achieved the non-Indigenous Linnaean 
outcomes despite the students’ reticence in stating Latin names and orders of the 
vertebrates at post-evaluations. The students repeatedly demonstrated their 
understanding of the non-Indigenous Linnaean classificatory system by voluntarily 
and enthusiastically playing Bingo Second Series Latin taxonomical names of the 
orders of the vertebrates. The Bingo chocolate fondue orders of the vertebrates 
synthesised the entire content of the non-Indigenous section and cemented the 
participants’ Linnaean knowledge. Both Indigenous and non-Indigenous outcomes 
were reached and the local mobs’ voices were always enthusiastic in supporting the 
co-existence model (McGregor, 2000), also called the two-way model (Ober & Bat, 
2007) of teaching and learning in Koora.  
Indigenist research framework 
Privileging the voices of the local mobs through the Indigenist research 
framework in science classes was educationally significant, as it engaged the student 
participants along with the community adults, Elders, all BHS Indigenous staff, and 
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myself. Working together was educationally significant. This study was a trust-
building exercise between Indigenous and non-Indigenous that explicitly and 
voluntarily used cultural extension work and familiar KLIK pathways. The porky, 
the local voice and zoology narrative lessons were naturalised in a mainly non-
Indigenous school of the bush and in science classes. The study demonstrated the 
educational significance of involving Elders and BHS Indigenous staff because no 
one agreed with the negative popular Koora prognosis about Indigenous students’ 
disengagement and low interest for non-Indigenous subjects. The local mobs 
voluntarily participated without hesitation, sharing their knowledge of the bush and 
the porky secrets, and divulgating their zoology narratives.  
In summary, the hunting of the porky and the articulation of its skeleton, the 
collection of narratives and Indigenous classificatory exercises engaged the students 
and these experiences were educationally significant. The exciting happenings were 
that inclusion of KLIK, Elders and BHS Indigenous staff definitely impacted on 
students’ interest, concentration, independence level, and enthusiasm to study more 
zoology. This Indigenous inclusion attracted positive reactions from twelve 
participants (see the zoology lessons of Appendix CD5A and survey-questionnaires 
of section 5A.4 Indigenous and non-Indigenous materials). The resounding successes 
related to the achievement of Indigenous and non-Indigenous outcomes, the 
inclusion of local materials, the engagement of students, strengthening of the sense 
of belonging to the Indigenous mob, and the Indigenist research framework, all 
instigated by the BHS Indigenous staff.  
5.3 PRE-EVALUATION TASK 4 AND END-OF-STUDY 
QUESTIONNAIRES  
5.3.1 Pre-evaluation Task 4 Questionnaire (Parts A and B) 
Following the three non-Indigenous tasks at pre-evaluations time, the fourth 
task (Questionnaire Parts A and B) anticipated that the student participants would 
reveal traditional Koora Indigenous animal classificatory systems. At enactment of 
an Indigenist research framework, discussed early on in section 5A.1 inside 
Appendix CD5A, the idea was that the BHS Indigenous staff would either initiate the 
study by investigating the Indigenous community’s ancestral animal classificatory 
systems or the current Koora ways of grouping animals. The ancestral classificatory 
idea did not eventuate with students or later with Elders’ interviews. Therefore the 
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students collected local zoology narratives from which to extract vertebrates to 
classify. In other words, the study utilised familiar Indigenous knowledge to classify 
local fauna identified within Elders’ narratives before gently leading the students to 
the non-Indigenous vertebrate Linnaean taxonomy. I then investigated students’ 
interactions with both taxonomies. 
The semi-structured interview questions of the pre-evaluation questionnaires 
(Part A and Part B – Task 4) were co-designed by Indigenous BHS staff and I. 
Interviews were conducted with students individually by IEWs. All questions were 
read to the interviewees and the IEWs transcribed all students’ comments as they 
spoke, onto the questionnaire (see in Appendix F).  
Questionnaire – Part A 
Eleven of the twelve students accepted the invitation to be interviewed and 
responded to Part A of the questionnaire. One student declined (Jelee). The interview 
responses (Part A) are summarised as observations in Appendix CD5B.7. Questions 
were asked about beliefs regarding students’ Aboriginality, that is, their beliefs and 
values in regard to being Indigenous in Koora. Five observations emerged from the 
eleven returned questionnaires about the participants’ perceived beliefs regarding 
their Aboriginality. It is to be noted that when unsure about a question, rather than 
commit to an answer, students remained silent or claimed “I don’t know”. Part A of 
the questionnaire showed that all student participants: (a) offered only brief 
statements such as yes or no; (b) answered questions about their cultural Indigenous 
background with hesitation (“History said you could not be black”, Uncle Jolly, 
personal communication, 2008); (c) revealed uncertainties about KLIK and animals 
or Indigenous gaps in knowledge; (d) highly valued their extended families – kinship 
was decidedly valued in the students’ answers and by the Indigenous culture; and (e) 
felt “Proud and Deadly” for being Indigenous in Koora and being part of the 
Indigenous family.  
Questionnaire – Part B 
The interview responses (Part B) are summarised as observations in Appendix 
CD5B.8. These questions referred to students’ attitudes regarding school zoology, 
learning and teaching. Eleven students responded to Part B of the questionnaire. Ten 
observations emerged from the eleven returned questionnaires of Part B about the 
student participants’ beliefs: (a) students had an interest in zoology; (b) recognition 
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that Elders bring some valuable KLIK into the science class (Elders’ knowledge 
highly regarded); (c) a variety of Koora members were passing down cultural 
knowledge to the student participants; (d) local narratives were valued by students; 
(e) animals played prominent roles in Koora storytelling; (f) there was uncertainty 
about what was meant by animal study, in terms of non-Indigenous content in 
classroom situations, however, they considered it an important part of school 
science; (g) students preferred zoology lessons related to their local context, that is 
close to their everyday reality and experiences like the bush; (h) working collectively 
and peer groups were valued; (i) kinaesthetic hands-on materials was not much of a 
part of zoology in previous school experiences; and (j) there appeared to be a strong 
connection between Indigenous, land, art and animals as these words were repeated 
by students during interviews.  
Particular vertebrate species were shown to be of special interest to some 
students, such as the Black-headed python (binomial name Aspidites 
melanocephalus, Krefft, 1864) and Eastern grey kangaroo (Macropus giganteus, 
Shaw, 1790). One student mentioned looking at the skeleton of the local emblematic 
porky. This information was brought back to the attention of the BHS Indigenous 
staff.  
5.3.2 End-of-study questionnaires: Students’ perceptions of the MCZ program 
In order to compare both methods of classifying vertebrates, pencil and paper 
questionnaires at the conclusion of the study were conducted assessing participants’ 
perceptions of the zoology lessons. Also two colourful and illustrated surveys were 
completed by the students on key Indigenous and non-Indigenous materials. These 
were the semi-structured one-to-one interviews (students’ perceptions of the lessons 
and materials – see Appendix D to view questionnaires, surveys and participants’ 
answers). Also, key pieces of zoology materials belonging to either Indigenous or 
non-Indigenous sections were displayed and in some cases handed out 
simultaneously to facilitate participants’ recall. The questionnaires contained a series 
of statements relating to some of the key lessons of the study. IEWs also completed 
the survey because they witnessed the participants using all materials and it was 
acknowledged that they would make valuable judgements on behalf of other 
Indigenous staff. Student participants, accompanied by an IEW, answered all 
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questions. This section analyses them in terms of themes, under the following 
subheadings: 
 End-of-study questionnaires: Assessing participants’ perceptions;  
 Illustrated survey: My favourite Indigenous materials and lessons; and 
 Illustrated survey: My favourite non-Indigenous materials and lessons. 
End-of-study questionnaires: Assessing participants’ perceptions 
The end-of-study questionnaires revealed that participants appreciated KLIK’s 
integration into the MCZ Program. Seven participants out of twelve (question 5) 
found the Indigenous lessons helped them understand many ways of grouping 
animals (Method A or Indigenous classification). Ten participants out of twelve 
(question 16) learned new vocabulary about classification Method A. Ten 
participants out of twelve (question 24) learned more about their Indigenous culture 
during the zoology program. Eleven participants out of twelve (question 25) felt 
proud of being an Indigenous student after completing the zoology study. These 
positive results suggest that integration and culture assisted the learning of 
Indigenous students.  
Highlights of the MCZ Program evaluation (students’ perceptions) 
 I enjoyed learning about Animal Study during the activities (8 
participants) 
 I learned vocabulary/new words about Method A animal grouping: 
(examples: animals that live by water, in trees, on land, bush tukka 
animals, etc.) (10 participants) 
 I learned vocabulary/new words about Method B animal grouping: 
(examples: fish, amphibians, reptiles, birds, mammals and orders 
like Marsupialia) (10 participants) 
 I learned about Indigenous culture during this Zoology program (10 
participants) 
 I feel proud of being an Indigenous student because of doing this 
animal study (11 participants) 
 I enjoyed working alone during these animal lessons (9 participants) 
 I enjoyed working with a partner during the animal lessons (10 
participants) 
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 I enjoyed working with the whole class during the animal lessons 
(10 participants) 
Illustrated survey: My favourite Indigenous activities 
Students’ perceptions of the MCZ Program in the survey “My favourite 
Indigenous activities” exposed an overwhelmingly positive response from the 
participants in terms of integrating KLIK into the science classroom. Grouping 
animal cards (Method A: Indigenous ways) was a positive experience for ten student 
participants and two IEWs, as was cleaning the porky bones. Putting the porky bones 
together collected ten positive answers (eight student participants and two IEWs). 
Other KLIK positive stories: Writing my own animal story (ten students, one IEW); 
Interviewing Elders for local animal stories (nine students, two IEWs); Painting 
Uncle Jolly’s Dreamtime story – The three sisters (five participants and one IEW). 
Finally, the overall materials presented during Method A zoology lessons 
(Indigenous ways of viewing and understanding nature) received eight positive 
answers (six student participants and two IEWs). 
Highlights of the survey on Indigenous activities 
 Grouping animal cards Method A (examples: animals living by the 
water, in the trees, on land, animals as bush tukka, etc.) (10 
participants and 2 IEWs) 
 Cleaning the porky bones (10 participants and 2 IEWs) 
 Putting the porky bones together (8 participants and 2 IEWs) 
 Writing my animal story (draft copy first, then on computer) (10 
participants and 1 IEW) 
 Interviewing Elders for local animal stories (9 participants and 2 
IEWs) 
Illustrated survey: My favourite non-Indigenous Montessori activities 
Students’ perceptions of the MCZ Program in the survey “My favourite non-
Indigenous Montessori activities” also exposed an overwhelmingly positive response 
from the student participants. The illustrated and colourful survey enticed them to 
participate. The participants selected either a negative (sad face), neutral (indifferent 
face) or positive (happy face) icon in regard to the materials illustrated. From the 
participants’ favourite materials, the following highlights emerged.  
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Highlights of the survey on non-Indigenous Montessori activities 
 Thirty-one animal story cards, 45 characteristic labels, kingdom, 
phyla, classes of vertebrates, 31 animal photo cards and animal 
name labels (11 student participants and 2 IEWs) 
 First Classification of Animal Kingdom (FCoAK) charts (Animalia), 
phylum (Vertebrata and Invertebrata), classes (Fish, Amphibians, 
Reptiles, Birds and Mammals) and 31 orders of vertebrates 
(example: Monotremata) (8 participants and 2 IEWs) 
 Games: bingos with kingdom (Animalia), phylum (Vertebrata and 
Invertebrata), classes (Fish, Amphibians, Reptiles, Birds and 
Mammals) and 31 orders of vertebrates (example: Monotremata) (10 
participants and 2 IEWs)  
 Excursions (Animal Park, Crocodile Farm, Provincial city Zoo) (9 
participants and 2 IEWs) 
5.3.3 The voting process: The “method I like” and the “better method” 
Advantages and disadvantages of Indigenous and non-Indigenous 
classificatory systems 
The Indigenous classificatory systems (Method A) and the non-Indigenous 
Linnaean taxonomical system (Method B) collected more or less similar numbers of 
votes from the student participants with regard to their preferred method for learning 
animal taxonomy. The mixed results are explained below. In Appendix CD5A (section 
5A.4) a T-chart template recorded participants’ ideas about the advantages and 
disadvantages of both classificatory methods prior to voting. Student participants first 
realised that one of the biggest differences between both methods of grouping was that 
one is universal and the other localised in Koora (Appendix CD5A sub-Appendix 
CD5A.84 displays participants’ exhaustive comments about both methods). The scales 
below in Figure 5.10 (Advantages) and Figure 5.11 (Disadvantages) display the idea of 
comparing or showing the relationship between two ideas: Indigenous and non-
Indigenous zoologies. The two figures synthesise all participants’ comments in regard 
to Indigenous and non-Indigenous vertebrate classificatory systems. Figure 5.10 shows 
that both classificatory systems, Method A and Method B, collected commentaries on 
four main themes in terms of their advantages. Figure 5.11 shows that the non-
Indigenous classificatory system collected four main disadvantages against two for the 
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Indigenous system. Interestingly, the non-Indigenous disadvantages are mostly related 
to language and SAE.  
 
Figure 5.10. Advantages of both classificatory systems. 
 
Figure 5.11. Disadvantages of both classificatory systems. 
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The voting process (section 5A.4 in Appendix CD5A) 
The following Table 5.7 combines the voting results on two questions at the 
end of the study: “What is the method I like?” and “What is the better method?” The 
table presents an overview of both voting ballots and displays all twelve participants 
and five BHS Indigenous staff’s preferences when asked the two questions at the 
gammon polling centre. The table compares and contrasts everyone’s results for both 
classification Method A (Indigenous) and Method B (non-Indigenous) votes.  
Table 5.7 
Comparing Results of Voting Ballots for “Method I Like” and “Better Method” 
Student 
number Student name  Method I like Better method 
1 Kalila  A B 
2 Claude  A A 
3 Liam  A B 
4 Samara  A B 
5 Fargus  B A 
6 Evale jr.  A A 
7 Matissa  B A 
8 Brionie  B B 
9 Maree  B A 
10 Jelee  A B 
11 Kelfo  B A 
12 Meline  B A 
Adult/Elder 
number BHS Indigenous staff Method I like Better method 
13 Aunty Sabra (IEW) B B 
14 Aunty Mathilda (IEW) B B 
15 Aunty Euthilde (SLO) A A+B 
16 Uncle Jolly (Culture teacher) B B 
17 Uncle Evale (SLO) A A 
Total 
 Method A: 8 
Method B: 9 
Method A: 9 
Method B: 9 
 
The table demonstrates shared results between the Indigenous classificatory 
systems (Method A) and the non-Indigenous Linnaean system (Method B) and the 
students’ choices for learning animal taxonomy. Interestingly, most students (9/12) 
voted for two different methods as the “method I like” and “better method”, with only 
three students (Brionie, Evale jr. and Claude) voting for the same method in both polls. 
Among the BHS Indigenous staff, four out of five adults voted for the same method, 
with one (Aunty Euthilde) choosing both methods as the “better method”.  
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5.4 RESEARCHER’S REFLECTIONS 
This major section presents some of my reflections prior to and during the non-
Indigenous Tasks 1, 2 and 3 in order to investigate what affected the results.  
5.4.1 Reflections on integration of local knowledge 
Valuing Indigenous perspectives is important (Sarra, 2003, p. 16). Related 
literature strongly reinforces this assertion. A plethora of studies have specified that 
Indigenous knowledge worldwide has been recognised as a valuable science that 
deserves recognition in the school science curriculum (Aikenhead & Michell, 2011; 
Barnardt & Kawagley, 2008; Battiste, 2000; Cajete, 1994; Chilisa, 2012; Ezeife, 
2003b; Hodson, 1993; Kawagley, 1995; Linkson, 1999; McKinley, 1996; Michie, 
2002; Michie & Linkson, 1999; Nakata, 2008; Nashon & Anderson, 2012; Shizha, 
2007, 2008; Snively, 1995; Thompson, 2004). Barnhardt and Kawagley (2008) 
discuss successful science education, curriculum and programming for Indigenous 
people as “learning through culture” and the authors reflect on a pedagogy of place 
where the focus moves “from teaching about local culture to teaching through the 
culture as students learn about the immediate places they inhabit and their connection 
to the larger world within which they will make a life for themselves” (p. 113). 
KLIK integration inside the MCZ Program engaged the student participants. Porky 
hunting was the initial enticing moment of genuine and shameless engagement. The 
subsequent porky lessons were also breakthrough moments to engage a usually 
disengaged student population. Hunting, cooking and eating the porky, labelling, 
colouring, measuring, weighing its minute skeletal bones and laying them out 
“attractively” in labelled sample bags on a velvet mat was conducive to attracting 
students’ attention. The process of cleaning the porky bones reinvigorated the 
science class. As a conclusion to the porky series of lessons, the articulation of the 
monotreme’s skeleton was simply intriguing for the students and for the BHS 
Indigenous staff as well.  
The Koora narrative series of lessons had similar impact to the porky lessons in 
terms of engagement because of many factors. First, the flexible interview protocol 
and the collection of zoology narratives really meant that all Elder and community 
adult interviewees had the freedom to weave their own narratives through the semi-
structured interview protocol. Second, the ICT equipment such as video camera and 
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DVR enticed the student participants to take part in the zoology lessons. Freedom to 
select an interviewee and to use ICT equipment was pleasing for the students. Rather 
than looking at what needed fixing in class with the students (deficit model), the 
friendly local materials (narratives) helped BHS Indigenous staff and students to take 
charge of their learning and create inroads in the quest for their own Indigenous 
identity by interviewing Elders. The strength model allowed the participants to gain 
confidence as they completed the task of interviewing. This process ended when 
students were satisfied. Students then classified familiar vertebrate photo cards that 
originated from (or were extracted from) the collected narratives. Games were 
organised for students to classify the vertebrate cards and entice them to participate. 
These were also defining moments as they allowed the students to experience 
success. 
5.4.2 Reflections on local mobs: Indigenist research framework and the voices 
The BHS Indigenous staff were highly respected individuals who knew the 
students and the community very well and I often acknowledged and valued their 
contribution in the science class, as recommended by Sarra (2011a). Embracing 
Indigenous leadership, valuing and utilising Indigenous staff within the school is also 
strongly recommended by MCEETYA (2000, p. 29) and again by Sarra (2011a, p. 
120). An Indigenist research framework with a customised Koora curriculum was 
engineered by local mobs and achieved with what Nashon and Anderson (2012) 
promote as a “science curriculum and pedagogy reformed as a means to making 
science more relevant and meaningful” (p. 48). A local Indigenist research 
theoretical framework meant that the local mob, early on in the MCZ Program, 
participated in a process that facilitated the development of a sense of themselves as 
local agents, having an authoritative voice (Christie et al., 2010). The voices of local 
people were privileged and a space created in the science class because of the 
Indigenist research framework orchestrated by the BHS Indigenous staff.  
The overwhelming sentiment I felt, after interviewing twelve students and the 
Koora Elders for the collection of zoology narratives, was that there always seemed to 
be a sense of extreme urgency to further accentuate an Indigenous sense of belonging, 
build Indigenous pride and strengthen the Koora identity amongst the student 
population. This sentiment was achieved because of the porky and narrative series of 
lessons that were mainly conducted by the Indigenous mobs, that is, by the Indigenous 
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BHS staff, Elders, community members, and the twelve students themselves. Uncle 
Kooba and many others often claimed that Koora members had been denied a voice 
and a story for far too long in Queensland communities’ history. This is why this study 
honoured and explored the different past zoological and historical experiences of 
Aunties, Uncles, Indigenous staff and Elders. This open approach encouraged all 
participants to have a voice whilst my role was reduced to its strict minimum, more as 
an observer in sections 5A.1–5A.2 (in Appendix CD5A). The Indigenist research 
framework provided a platform for the mobs to shine because KLIK suddenly had a 
more prominent space in the science classroom, as suggested by local people (Uncle 
Wallace, Uncle Jolly, Uncle Evale and Uncle Kooba, personal communication, July 
2008).  
5.4.3 Reflections on schema and Koora narratives 
According to the literature on oral storytelling in Australian AE discourse, 
there are four main types of Indigenous stories. There exist four types of schema told 
by AE-speaking storytellers and four others of lesser importance or used less 
frequently, according to Malcolm and Rochecouste (2000). Table 5.8, adapted from 
the authors’ work, shows the schema types.  
Table 5.8 
Schemata in Australian Aboriginal English Discourse (adapted from Malcolm & Rochecouste, 2000) 
Schema Definition according to Malcolm and Rochecouste (2000) 
Travel Reflects an experience of known participants organised in terms of 
alternating travelling (or moving) and non-travelling (or stopping) 
segments, usually referenced to a known time of departure and optionally 
including a return to the starting point. 
Hunting Reflects an experience of known participants organised with respect to the 
observation, pursuit and capture of prey, usually entailing killing and 
sometimes eating it. Success is usually associated with persistence. 
Observing Experience – usually shared experience – recalled in terms of details 
observed in it, whether of natural or social phenomena. The recall may 
function to provide a check on – or give evidence of – learning. 
Encountering the 
unknown 
Experience (either first-hand or vicarious) of strange powers or persons 
affecting normal life within the community. 
Gathering  
Isolation from the 
group 
 
Problem solving  
Borrowed  
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Types of Koora narratives  
The classification of Koora narratives below is different from that of Malcolm 
and Rochecouste (2000). In Figure 5.12, hunting stories span across the nine Koora 
types of narratives. In terms of Koora storytelling, Indigenous Elders from various 
Indigenous Nations came together to support the study and share their own stories 
about the animal world. All participants and the little porky were keen to lend a 
hand. Only one Elder declined the invitation to share her story, stating she preferred 
to keep her knowledge between her daughter and herself. The engagement of the 
community members and the BHS Indigenous staff were defining moments as it 
allowed the students to reinforce their Indigenous identity and to realise that porky, 
narratives, local Koora people and Eurocentric knowledge were equally significant at 
BHS. A total of seventy-two zoology narratives were gathered during the study by 
the students and I. Figure 5.12 presents the variety of collected local narratives. The 
nine types of stories or the themes embedded were: local Koora history and/or 
personal recount (18/72), Creation (7/72) and other Dreamtime stories (9/72), Local 
sacred sites stories (9/72), Present-day stories (5/72), Procedure (8/72), Poems 
(5/72), Narrative description from students (9/72) and Spiritual animals (2/72). 
 
Figure 5.12. Types of local zoology narratives collected. 
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Authors of the Koora narratives  
To view the names of all authors and review the zoology narratives, see 
Appendix CD5A (sub-Appendix CD5A.38) for the full transcription and statistics of 
all collected narratives. Figure 5.13 shows the authors of the narratives by category 
of author. Nine Elders, eight community adults and ten students offered seventy-two 
narratives for a total of twenty-seven different storytelling authors (thirteen males 
and fourteen females) creating the bank of zoology narratives. 
 
Figure 5.13. The authors of the local zoology narratives. 
In this study, I honoured the role of Indigenous people. The Elders led the way 
as storytellers with 64% of all collected narratives. However, generally, the 
involvement of Elders or of other community members in the classroom is not 
always straightforward, especially for a non-Indigenous teacher. Michie et al. (1998) 
say “there have been many attempts to engage students in an Indigenous perspective 
of science, although not always celebrating the role of Indigenous peoples” (p. 7). 
Sutherland and Swayze (2013) claim in regard to celebrations of local peoples and 
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using proper protocols. Elders’ involvement has helped ... strengthening 
Aboriginal pride and kinship ... exposing students to a worldview that 
recognizes the intrinsic value and interdependence of all living things. Elders 
are not viewed as decorative or symbolic. Rather, they are acknowledged as 
leaders, repositories of traditional knowledge and as primary providers and 
transmitters of information. They are treated as professionals, respected for 
their expertise, unique knowledge and skills and as authoritative community 
stakeholders in developing ... culturally relevant science curricula. (p. 186)  
Schott (2005) sought to increase community involvement as a teaching strategy 
carried out during her study. She stated that collaboration with local community 
members and increasing community involvement was critical for the Indigenous 
child (Schott, 2005, p. 51). The inclusion of local human resources and community 
resources in the zoology program was exactly what I sought to achieve. Teachers 
need to approach local Indigenous people and use them as resource people in their 
classrooms (Linkson, 1999; Michie, 2002; Michie & Linkson, 1999) and embrace 
Indigenous leadership (Hyde et al., 2014; Sarra, 2007, 2011a). This is corroborated 
by Rennie (2006) who also suggests engaging local people’s support and community 
resources such as narratives in schools and viewing them as complementary.  
Local narratives and the place Koora 
Elders have detailed knowledge of the place, an intimate connection to the 
place, and have developed a deep sense of care for the place (Sarra, 2011a). 
Gruenewald (2003) suggests that “learning to listen to what places are telling us – 
and to respond as informed, engaged citizens – this is the pedagogical challenge of 
place-conscious education” (p. 645). He observes that a critical pedagogy of place 
seeks to create learning experiences that decolonise and rehabituate. Barnhardt and 
Kawagley (2008) discuss pedagogy of place as “learning through culture” rather than 
teaching about local culture as students learn about the immediate places they 
inhabit. The place is “a key factor to learning science in the Indigenous context. A 
sense of place “could act as a central factor in the development of meaningful 
science curricula for Indigenous students” (Sutherland & Swayze, 2013, p. 179). 
Findings suggest that creating relevant learning environments for students within 
Indigenous local space or place during the science lessons contributes to student 
engagement and motivation (Sutherland & Swayze, 2013).  
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The students collected local narratives about the place Koora in various areas 
of the community. The following Figure 5.14 displays the areas in Koora where the 
narratives were collected. Interviews for collecting narratives were conducted either 
at BHS, inside the Koora community or out bush within the Koora boundary. Some 
Elders preferred to be interviewed for a zoology narrative in the bush whilst others at 
BHS. One Elder even preferred to be interviewed in the comfort of her own home. 
Indigenous people came to class to be interviewed and were not afraid of the non-
Indigenous “Eurocentric classroom environment” because of the mediating presence 
of the BHS Indigenous staff. Forty-six per cent (46%) of all interviews were 
conducted at BHS.  
 
Figure 5.14. Where were the local zoology narratives collected? 
Figure 5.14 displays the statistics in regard to the three key locations of the 
interviews. The figure shows there was a balance between the number of semi-
structured interviews conducted within the BHS classroom, and those within the 
community or out bush within the Koora boundary. Rennie (2006) discusses the 
advantage of out-of-school contexts: “Placing opportunities for learning in out-of-
school contexts enables science knowledge to be demonstrated in the everyday world, 
thus aiding transfer of learning to new situations” (p. 7). She also mentions that  
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linking community resources with science at school means that learning 
occurs in circumstances or places that students may continue to experience 
or visit after they have left school, so the likelihood of subsequent learning is 
enhanced when familiar circumstances jog old memories to help assimilate 
new experiences. (p. 7)  
As discussed in section 2.4.2 of the Literature Review chapter, McKinley 
(2005) argues for the importance of connecting school science education to the 
students’ cultural background as a way of making science relevant to students 
(p. 230). Real-life performance in specific “bush” contexts for instance, rather than 
in decontextualised learning spaces like at school, is preferable according to the 
literature. Perso (2012) claims “it is clear that when students can make connections 
to the curriculum through what they know, their culture and their experiences, they 
are more engaged and learn better” (p. 42). The MCZ Program valued an approach 
for students schooled in remote settings in Indigenous communities where “the 
schooling connects with the knowledge of the community and to support local 
development aspirations and need” (Fogarty, 2010, p. 6). 
5.4.4 Reflections on sequencing and on materials 
The porky sequence 
During the Indigenous section of the study, deliberate sequencing meant taking 
time to allow the heroic porky to extend students, through activities such as weighing 
and measuring the minute skeletal system and the porky bones, colouring the bones 
on a porky chart, name labelling the porky bones with loose labels of common and 
scientific names, and cleaning the porky bones. These extra lessons broke the lessons 
into more manageable blocks, and provided a porky platform to operate from known 
to unknown (Killen, 2013): that is, from known porky hunting to unknown 
articulation of the porky skeletal system. These sequenced lessons positively affected 
results in the sense that they kept the participants engaged or enticed participants to 
work for extended periods of time throughout the Indigenous section until satisfied 
and to complete a cycle of work.  
Deliberate Linnaean sequence: Preparation for Task 2 post-evaluations  
During the non-Indigenous section of the study, deliberate Linnaean sequencing 
and preparation for Task 2 post-evaluations meant taking time to allow students to 
investigate the loose labels of the five classes of vertebrates. A classic instance, section 
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5A.3.3 in Appendix CD5A, assessed participants’ prior knowledge of the five classes 
of vertebrates via key Linnaean materials. The sequence stretched from matching loose 
individual labels deposited in sequence with increasing task complexity and further 
intensification with the characteristics of vertebrate labels. The kinaesthetic lesson 
allowed the reconstruction of the pyramidal Linnaean structure with loose name labels, 
animal photo cards and characteristic labels of the vertebrates (kingdom, sub-phyla and 
classes). This work adequately prepared the students for Task 2 post-evaluations. It 
was also relatively easy to individualise the teaching of the Linnaean taxonomy in this 
instance. Also, the lessons left no one behind because the materials were laid out 
sequentially on the shelves of the classroom and students could access them anytime 
they wanted for additional practice. 
Table 5.9 displays the results for only the nine participants who were involved 
in the lesson and the number of correctly identified vertebrate photo cards out of 
thirty-one (31) during the reconstruction of the Linnaean system with loose labels. 
This lesson sequence and the aggregate of zoology lessons leading up to the post-
evaluations (sections 5A.3.1, 5A.3.2 and 5A.3.4 in Appendix CD5A) adequately 
served as a practice platform to Task 2 (five classes of vertebrates at post-
evaluations). I observed the following mishaps from participants’ individual or 
paired work and some troublesome animal cards emerged from the lesson: Dugong 
(5 student mishaps), Porky (4), Penguin (4), Humpback whale (4), Goanna (4), Emu 
(3), Bat (3), Green turtle (2), Crocodile (2), Shark (1). The students’ incorrect 
responses are listed in the column titled “Names of the troublesome animal photo 
card labels”. The troublesome cards became the teaching focus in subsequent lessons 
and work with the FCoAK charts. 
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Table 5.9 
Students’ Troublesome Vertebrate Photo Cards 
Student name(s) 
Names of the troublesome 
animal photo card labels Student name(s) 
Names of the troublesome 
animal photo card labels 
Evale jr 
25/31cards 
80.6% success 
1) Goanna/amphibian 
2) Green turtle/fish 
3) Humpback whale/fish 
4) Dugong/fish 
5) Bat/bird 
6) Porky/reptile 
Matissa and Claude 
26/31 
83.8% success 
1) Humpback whale/fish 
2) Emu/students unsure 
3) Dugong/fish 
4) Green turtle/fish 
5) Porky/students unsure 
Fargus and Meline 
25/31 
80.6% success 
1) Humpback whale/fish 
2) Dugong/fish 
3) Crocodile/fish 
4) Goanna/amphibian 
5) Penguin/mammal 
6) Bat/bird 
Liam  
29/31 
93.5% success 
1) Emu/mammal 
2) Penguin/student unsure 
Kalila and Samara 
24/31 
77.4% success 
1) Humpback whale/fish 
2) Dugong/fish 
3) Bat/bird 
4) Porky/reptile 
5) Goanna/amphibian 
6) Crocodile/amphibian 
7) Penguin/students unsure 
Brionie 
25/31 
80.6% success 
1) Emu/mammal 
2) Goanna/amphibian 
3) Shark/reptile 
4) Porky/amphibian 
5) Penguin/amphibian 
6) Dugong/student unsure 
 
In contrast, Figure 5.15 displays how successful the student participants were 
with the loose labels. The participants’ average of success amounted to 82.7%. 
 
Figure 5.15. Students’ successes: Task 2 practice platform. 
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loose labels followed a deliberate sequence allowing time for participants to respond 
to and assimilate the language components (AE, SAE and Latin names of kingdom, 
phyla and classes). Shame dissipated at this point because of the flexible didactic 
materials. The strength model meant allowing time for students to investigate in their 
own time, from their own will, whilst the materials available on the shelves at any 
time allowed them to operate at their pace. The defining moment was that the 
friendly materials of the pyramidal structure permitted them to make mistakes, as 
they gained confidence in the Linnaean classificatory structure. This was a defining 
moment because it allowed the students to succeed and laugh at their mistakes, 
whilst comparing their results with the Montessori labelled FCoAK charts presenting 
them the whole picture of the sub-phyla Vertebrata.  
Creating a non-threatening classroom environment where mistakes are 
welcomed as learning opportunities reduces tension and increases the opportunity for 
learning (Thomas, 2010). This raised the level of the students’ independence as they 
used the labelled charts left freely available for them to control their work. For 
instance, as they often mistaken the porky picture label and placed it underneath the 
reptile label Reptilia, they could see the whole Linnaean view at once with the thirty-
one familiar animal photo cards. This lesson also developed more trust in me because 
everyone succeeded. The literally broken down materials, into loose labels, allowed 
smooth reconstruction of Linnaean ideas and sequence from kingdom to sub-phyla to 
classes and orders of the vertebrates. To view more ideas on the materials, see the 
twenty-seven perceived positives of the Montessori materials in Koora listed in 
Appendix CD5B.9.  
Prior knowledge (characteristics of vertebrates): Preparation for Task 3 post-
evaluations 
I refused to discard the student participants’ prior collective knowledge about 
the characteristics of the vertebrates. Rich group discussion resulted in welcoming 
students’ prior knowledge. One lesson in particular (described in Appendix CD5A: 
section 5A.3.3 theoretical lesson and characteristics of the five classes of the 
vertebrates) was seen as a platform to Task 3 (characteristics at post-evaluations). 
Each participant collaborated with both IEWs and both SLOs to describe what was 
special about one of the five classes of vertebrates of their choice. The 
characteristics/statements in Table 5.10 were the results of the group’s deliberations. 
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This preparatory sequence of work supported the students with loose vertebrate 
characteristic labels, that is, the pyramidal Linnaean structure of the taxonomical 
system, some of the forty-five characteristic loose labels and later the Bingo First 
Series and Bingo Second Series activities.  
Table 5.10 
Characteristics of the Vertebrates Identified by the Participants: Prior Knowledge 
Classes of 
vertebrates 
Numbers of 
statements Characteristics identified by the participants 
Fish 10 Breathe under water, swim fast, eat seaweeds, eat worms, eat flies 
and bread, make bubbles, come in different colours, breathe in 
water, have gills, scales for skin. 
Amphibians 17 Jump, sleep, croak, make sound, hop, swim, eat like all animals, 
they breathe with gills as tadpole and lungs as adults, strong legs, 
make bubbles in water, slippery skin, wet and moist skin, have 
bones, have different colours, climb, breathe through skin. 
Discussion about scales or no scales.  
Reptiles 9 Climb trees, can live in trees, in water, on land like snake, rough 
skin like the crocodile, have scales but not scales like fish, move 
around, discussion about gills or lungs, they have to come up to 
the surface to breathe (have lungs), Moonda Gudda is a reptile 
(Spirit Creator or Rainbow Serpent).  
Birds 13 Some fly, some cannot fly, can run, can walk, have wings, can 
talk, sing, whistle, have different colours, feathers, beak, bones are 
hollowed (something special that Marvin the porky does not have), 
have light bones.  
Mammals 17 Can sense things, have lungs, jump, big, small animals, have feet, 
are skinny, can taste, have bones, fur, give milk to babies, have 
hair, cheeky, nice, breathe air, need water, need land.  
5 classes of 
vertebrates 
Total: 66 Average identified number of statements at practice time 
(section 5A.3.3 in Appendix CD5A):  
13 characteristics  
 
In summary, Table 5.10 helped me in terms of subsequent teaching in reference 
to Task 3 of the post-evaluations and some observations can be made. For instance, the 
table shows an alternative conception about one of the five classes of vertebrates (i.e., 
Moonda Gudda is a reptile). Also some of the students’ statements would not be 
considered “characteristics of the vertebrates” (e.g., mammals are “cheeky”) and others 
would (amphibians have a wet skin, fish have gills, etc.). Some of the comments listed 
by the participants are not unique to the class of vertebrate or not uniquely found under 
this class (e.g., reptiles climb trees – so do some mammals; or fish come in different 
colours – so do birds). Some comments are general and confusing for the students 
because they belong to the entire animal kingdom (e.g., reptiles move around). The 
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subsequent zoology lessons and the many repetitions via materials clarified some of 
the non-Indigenous characteristics of the vertebrates and prepared the students for 
post-evaluations Task 3.  
An important sequence in preparation for Task 3 post-evaluations (forty-five 
characteristic labels of the five classes of vertebrates) occurred in a healthy non-
threatening discussion with all participants after the students’ reconstruction of the 
Linnaean pyramidal structure with loose labels. The aim of the discussion was to 
reinforce the names of kingdom, phyla, classes of vertebrates and some characteristics 
of the vertebrates always depending on individual interest at the time. This non-
Indigenous material of section 5A.3.3 in Appendix CD5A was particularly significant 
at that pivotal point of the study because the participants’ confidence grew 
exponentially along with the interest in the non-Indigenous materials and in the 
characteristic labels of the five classes of vertebrates. The study gained considerable 
momentum because of the (a) pyramidal Linnaean reconstruction with manipulatives 
from kingdom to classes of vertebrates, (b) characteristic loose labels, (c) students 
demonstrating an understanding of the Linnaean taxonomical structure, and (d) group 
brainstorming of characteristics.  
5.4.5 Reflections on concerns with testing 
I had many concerns about testing the students’ participants for the study. Over 
the eight years spent in Koora, one of the major concerns was that most students 
frequently had difficulties with memory recall from one day to the next as well as 
long-term retention. How would students demonstrate or remember non-Indigenous 
knowledge and recall Linnaean Latin information after three terms or 141 days? With 
regard to testing non-Indigenous Linnaean knowledge during post-evaluations (Tasks 
1, 2 and 3), no participant really attempted to label the vertebrate photo cards 
according to the Latin scientific names of kingdom/Animalia, phyla/Invertebrata/ 
Vertebrata, classes of the vertebrates (e.g., Reptilia) or the orders’ language associated 
with the Linnaean system. This suggested that this foreign lexicon was considered 
insignificant by student participants or that shame simply took over.  
Another concern with testing was the fact that the students were required to 
perform the post-evaluation tasks individually, when they were used to collaborative 
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or paired work during the conduct of the lessons. The possibility of conducting 
paired work at pre- and post-evaluations had not been contemplated by myself.  
The example of the porky hunting vignette in chapter 1 displays the importance 
of a collaborative Indigenous approach so successful with students in their everyday 
experiences. Prior to post-evaluations, the students always had the freedom to 
operate in collaborative fashion throughout the study; however, they were obliged to 
perform the post-evaluation tasks individually. This confused some of the 
participants, as shown at post-evaluations time by Samara and Evale jr., who asked 
“why couldn’t I do it with a friend”? 
5.4.6 Reflections on concerns with lessons: Attendance, shame and word count  
Three omnipresent concerns with the lessons were linked together. Attendance 
was always an immediate concern for me and the reasons for repeated lessons as 
these kept the students united and focused in the zoology program. My focus was 
always on those who attended the sessions that day and engaging those who had 
missed a session. Shame was also identified as an indicator of an SAE zoology 
classificatory malaise. The concern of word count during introductions emerged 
countless times from the commencement and continued throughout the study.  
Over the eight years of my stay in Koora, during the lessons, the students often 
stated: “Sir, you speak too much”, even though as the year of the study progressed, 
this tended to diminish considerably. In order to briskly engage the students and 
avoid lengthy introductions, some Koora pathways were elaborated by the BHS 
Indigenous staff and myself. These culturally sensitive “roadmaps” enticed the 
students to participate and the idea of calculating every word at introduction times 
was born in order to diminish the shame factor (see Appendix C).  
Word count at introduction time 
The involvement of local Indigenous mobs in the science lessons often 
removed shame from the classroom. More importantly, the word count at 
introduction times also alleviated the shame factor. This meant that I attempted to 
methodically select words for all zoology lesson introductions and transcribe them 
onto small cards to remind him of limiting the spoken words (e.g., “These are the 
non-Indigenous characteristics or the special qualities given to reptiles” or “The non-
Indigenous animal grouping system uses Latin words for naming animals because 
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...”). Four positive reasons existed for this sensitivity of word count and reducing the 
number of words at introduction times during the non-Indigenous zoology lessons 
(section 5A.3 in Appendix CD5A): (a) to facilitate the students’ “voyage” across the 
cultural border; (b) to rapidly “hook” the participants and to offer rapid initial 
directives so participants could engage in the Montessori first-stage lesson so they 
knew what was expected of them to do from the start; (c) to eventually help students 
concentrate for extended periods of time until satisfied and complete a task; and (d) 
to avoid confusing participants with zoology lexicon and to “clean” the teaching site 
of any unnecessary non-Indigenous science jargon (SAE and Latin).  
All spoken words at introduction times for all sections of the study were 
transcribed and can be seen integrally in Appendix CD5B.10. Table 5.11 summarises 
the approximate number of words at introduction times for all sections of the study. 
These figures represent a summary of the words spoken by non-Indigenous and 
Indigenous teachers. Throughout the MCZ Program, the introductions conveyed an 
engaging message within an average of 103 words. Table 5.11 tells the story that I 
had to be mindful of limiting the number of words, especially at introduction times, 
because the Indigenous AE-speaking students in Koora became overwhelmed and 
could potentially quickly disengage from the teaching space. Furthermore, if these 
overwhelming situations became common occurrences in my classroom, that is, if 
the average word count was elevated (300–500 or more), the students might desert 
the class, face shame, disengage or get emotional about the teaching situation or the 
materials. This table below alludes to the fact that the average of words spoken (103) 
constantly needed to be lowered down so that the flow of the science lessons could 
follow its course.  
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Table 5.11 
All Sections of the Study and Number of Words Spoken per Lesson at Introduction Time 
Section and number 
of lessons 
Number of words  
per lesson at introduction  
Total number of 
words per section 
Average number of 
words per lesson  
1. Plan and Pilot 
/6 lessons 
118, 66, 118, 71, 118, 648 1139  190  
2. Pre-evaluations 
/5 lessons 
103, 44, 74, 255, 49 525  105  
3. Indigenous section 
/27 lessons 
65, 27, 168, 26, 34, 668, 
43, 403, 106, 66, 198, 303, 
52, 31, 78, 20, 174, 70, 
423, 56, 45, 23, 15, 68, 
112, 51, 45   
3370  125  
4. Non-Indigenous 
section  
/17 lessons 
315, 28, 33, 49, 96, 16, 45, 
100, 85, 80, 73, 16, 99, 82, 
177, 133, 152 
1579  93  
5. Compare Indigenous 
and non-Indigenous 
classificatory 
systems 
/4 lessons 
130, 110, 57, 59 356  89  
6. Post-evaluations and 
concluding lessons 
/16 lessons 
51, 28, 42, 49, 83, 47, 47, 
47, 103, 74, 49, 29, 30, 28, 
29, 56 
792  50  
Total / 75 lessons  7761 words 103 words 
 
In Figure 5.16, these same numbers are illustrated to provide a visual 
representation of the average number of words spoken at introduction time for each 
of the six sections. The dark section 1 (Plan and Pilot) dominates in the doughnut 
figure and its number of words is elevated (190 words) compared to other sections. It 
is to be noted that the pilot narratives (section 5A.1) were repeated twice at 
introduction time thus the elevated figures in this section. Otherwise, the other five 
sections appear to be more or less even in numbers of words spoken during 
introduction time, with the post-evaluations and concluding lessons having the 
smallest number.  
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Figure 5.16. Average number of words at introduction time for the six sections of the study. 
Table 5.12 further deconstructs these word-count statistics, displaying a 
breakdown of the number of words spoken at introduction time into four bands.  
Table 5.12 
Matrix of Below/Above Average Number of Words at Introduction Time per Section 
Section and number  
of lessons 
Below 50 
words 
Between 50 
and 75 words 
Between 75 
and 103 words 
Above 103 
words 
Plan and Pilot  
/6 lessons 
 71, 66  118, 118, 118, 
648 
Pre-evaluations 
/5 lessons 
49, 49 74 103 255 
Indigenous section 
/27 lessons 
27, 31, 45, 26, 
20, 45, 34, 23, 
43, 15 
65, 66, 52, 56, 
51, 68, 70 
78 106, 112, 403, 
198, 303, 174, 
168, 423, 668 
Non-Indigenous section 
/17 lessons 
28, 49, 45, 16, 
33, 16 
73 96, 100, 80, 99, 
82, 85 
133, 315, 177, 
152 
Compare Indigenous and 
non-Indigenous 
classificatory systems 
/4 lessons 
 57, 59  110, 130 
Post-evaluations and 
concluding lessons 
/16 lessons 
28, 47, 42, 47, 
49, 49, 29, 47, 
30, 29, 28 
51, 74, 56 83, 103  
Total number of lessons 
% of all 75 lessons 
29 lessons 
39% 
16 lessons 
21%  
10 lessons 
13%  
20 lessons 
27%  
 
Section 1                    
 /6 lessons 
(190 words) 
29% 
Section 2                         
/5 lessons 
(105 words) 
16% 
Section 3                           
/27 lessons 
(125 words) 
19% 
Section 4              
/17 lessons 
(93 words) 
14% 
Section 5                
 /4  lessons 
(89 words) 
14% 
Section 6                                              
/16 lessons 
(50 words) 
8% 
Average number of words at  
introduction time of zoology lessons 
Legend 
Section 1: Plan and Pilot 
lessons 
Section 2: Pre-evaluations 
Section 3: Indigenous lessons 
Section 4: Non-Indigenous 
lessons 
Section 5: Compare 
Indigenous and Non-
Indigenous classificatory 
systems 
Section 6: Post-evaluations 
and concluding lessons 
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Figure 5.17 visually summarises the four bands in Table 5.12. 
 
Figure 5.17. Above and below average (103) number of words spoken at introduction time. 
Reconsidering all introduction word counts for the seventy-five lessons 
delivered to student participants, a substantial portion of lessons (39%) recorded a 
“below 50 words” efficiency level at introduction time, and only twenty lessons or 
approximately one in four (27%) were in the non-recommendable zone, that is, 
above 103 words. Overall, Figure 5.17 indicates that the bulk of the zoology lessons 
introduced during the Koora study (55/75 lessons or 73%) contained a reasonably 
low number of words per introduction and below the average of 103 words.  
5.4.7 Reflections on attendance and performances at post-evaluations 
Number of lessons received compared to students’ results 
The student performances on the three tasks at pre- and post-evaluations are 
considered in light of their attendance and number of lessons received. This section 
reviews the participants who received the most zoology lessons and questions if they 
have performed better than other participants at post-evaluations. First, the twelve 
participants have been placed into three provisional groups in order to investigate 
patterns. The participants placed in Group 1 all received over 90% of lessons 
(Brionie, Evale jr., Meline and Samara), Group 2 received between 80% and 90% of 
lessons (Matissa, Kalila and Kelfo), and Group 3 received less than 74% of zoology 
lessons (Maree [73%], Fargus [72%], Claude [63%], Liam [61%] and Jelee [59%]). 
Refer to Figure 5.5 showing the number of zoology lessons received (section 5.1.2). 
The five participants belonging to Group 3 recorded a lower number of zoology 
lessons received for various reasons (prolonged student absences, zoology study time 
below 50 words 
(39%) 29 lessons 
between 50 and 
75 words (21%)  
16 lessons 
between 75 and 
103 words (13%) 
10 lessons 
above 103 words 
(27%) 20 lessons 
Number of words spoken at introduction time of zoology lessons 
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constraints due to end of term, end of year or I/IEWs simply considered leaving 
certain lessons to focus on other more significant materials).  
Table 5.13 displays an overview of the participants’ results in terms of 
recorded increases (↑), decreases (↓) or no change (↔) from pre- to post-evaluations, 
for the three non-Indigenous tasks. The table demonstrates the relationships between 
the students’ received lessons and the change in results and shows that student 
participants who received the most science lessons (Group 1) did not necessarily 
obtain better results. However, the number of lessons received by each individual 
student probably contributed to their successes in the post-evaluation tasks.  
Table 5.13 
Comparing the Three Tasks at Pre- and Post-Evaluations with Numbers of Zoology Lessons Received 
3 Groups/ 
12 Students 
Task 1 
Vertebrates 
Invertebrates 
Task 2 
5 Classes of 
Vertebrates 
Task 3 
Characteristics 
of Vertebrates 
Received lessons 
shown as 
percentage 
Number of 
progressions, 
regressions or 
no change 
Group 1      
Brionie (↑) (↑) (↑) 97% 3 ↑ 
Evale jr. (↑) (↔) (↓) 95% 1 ↑, 1 ↓, 1 ↔ 
Meline (↓) (↑) (↑) 93% 2 ↑, 1 ↓ 
Samara (↓) (↑) (↑) 92% 2 ↑, 1 ↓ 
Group 2      
Matissa (↑) (↔) (↑) 85% 2 ↑, 1 ↔ 
Kalila (↑) (↑) (↑) 84% 3 ↑ 
Kelfo (↑) (↑) (↑) 80% 3 ↑ 
Group 3      
Maree (↑) (↓) (↔) 73% 1 ↑, 1 ↓, 1 ↔ 
Fargus (↓) (↑) (↔) 72% 1 ↑, 1 ↓, 1 ↔ 
Claude (↑) (↓) (↑) 63% 2 ↑, 1 ↓ 
Liam (↑) (↑) (↑) 61% 3 ↑ 
Jelee (↓) (↑) (↑) 59% 2 ↑, 1 ↓ 
Totals 8/12 ↑ 
4/12 ↓ 
8/12 ↑ 
2/12 ↓ 
2/12 ↔ 
9/12 ↑ 
1/12 ↓ 
2/12 ↔ 
716÷12 = 60/75 
lessons or 80% 
distributed to all 
12 participants 
25/36 ↑ = 69.4% 
7/36 ↓ = 19.4% 
4/36 ↔ = 11.1% 
 
A total of twenty-five increases out of a potential thirty-six (25/36) is 
subdivided as follows: eight increases out of twelve participants (8/12) for Task 1 
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and Task 2 and nine increases out of twelve participants (9/12) for Task 3. This table 
also shows that overall, nine out of twelve participants (9/12) collected two or three 
increases. Seven participants out of twelve (7/12) collected one decrease result out of 
the three non-Indigenous tasks (Evale jr., Meline, Samara, Maree, Fargus, Claude, 
and Jelee). Four participants collected one no change result out of the three tasks 
(Evale jr., Matissa, Maree, and Fargus). No student collected two or three no change 
or decrease results out of the three tasks, although three students had one of each 
(Evale jr., Maree and Fargus).  
From a collective point of view, the results show that Group 2 students, who 
received fewer zoology lessons than Group 1, scored the highest success rate (eight 
increases out of a potential nine, or 88.8%) compared to those who received more 
lessons (eight increases out of a potential twelve, or 66.6%). The students who 
received the least number of zoology lessons (Group 3), generally did not perform as 
successfully (nine increases out of a potential fifteen, or 60%) as the other two 
groups. However, Group 1 (66%) who received the most lessons only performed 
slightly better than Group 3 (60%).  
Conclusions regarding attendance and performance  
Overall, student participants who received the most science lessons (Group 1) 
did not necessarily obtain better results. I expected Group 1 and Group 2 to perform 
better than Group 3 because of the number of lessons received. The seven students 
from Groups 1 and 2 should have scored the highest numbers of increases on the 
post-evaluations for Tasks 1, 2 and 3. Conversely, I expected that the remaining five 
participants belonging to Group 3 would not do as well as other participants at post-
evaluations.  
By combining Group 1 and Group 2, the following figure emerged: the cohort 
of seven students receiving the highest number of zoology lessons (from Kelfo with 
80% of all zoology lessons to Brionie with 97%) collected sixteen increases out of a 
potential twenty-one (16/21 or 76% success rate). Group 3, the least successful group 
in terms of lessons received and results, collected nine increases out of a potential 
fifteen (9/15 or 60%). Thus there does appear to be a correlation with lessons 
received and performance at post-evaluations. 
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Generally the number of lessons received was more significant for participants 
than actual attendance in order for them to perform well and collect positive results 
at post-evaluations. However, there were exceptions at both ends of the scale: Some 
participants who received significantly fewer science lessons than their peers (Group 
3: Claude, Liam and Jelee), obtained better results than their counterparts who 
attended more regularly. In Group 1, Evale jr. received a substantial number of 
science lessons (95%), significantly more than many of his peers, but obtained lower 
results than his counterparts who received fewer lessons. Thus the participants who 
were the group’s exceptions were Liam (Group 3) who received three increases, 
Jelee and Claude (Group 3) who each received two increases, and Evale jr. (Group 1) 
who only recorded one increase.  
5.4.8 Seven overall points of analysis 
Seven overall points of analysis emerged from the data in Appendix CD5A and 
Chapter 5: 
1. Participants’ interest in the porky and narrative lessons, in local Koora 
history, and in local zoology of the past gained momentum over the course 
of the zoology program because of the local mobs’ inclusion in the Plan and 
Pilot lessons and Indigenous lessons (sections 5A.1–5A.2 of Appendix 
CD5A).  
2. An emphasis on Indigenist research framework and on contextualisation to 
culture strengthened the status of KLIK in the science classroom, 
particularly the status of Elders’ knowledge. Students’ Indigenous 
classificatory systems were uplifted and as a result increased enthusiasm 
for learning about zoology. An emphasis on the Moonda Gudda or Spirit 
Creator (Rainbow Serpent) during the interviewing section and the 
Creation stories also shifted power from the customary Eurocentric 
Linnaean views to the Indigenous views and understanding of nature (see 
Figure 5.18).  
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Figure 5.18. The Moonda Gudda (Rainbow Serpent) painted by Uncle Jolly. 
3. The conflation of Indigenous and non-Indigenous knowledge valorised the 
status of KLIK and local mobs. Appendix CD5A and Chapter 5 indicated 
benefits for student participants and BHS Indigenous staff when a 
conflationary approach was employed to teaching Indigenous students. 
Respect for KLIK alongside Eurocentric knowledge (EK) and respect for 
the Koora mobs normalised local knowledge in the science lessons and 
resulted in increased engagement for students, Elders, BHS Indigenous 
staff, and increased learning for most students.  
4. Throughout the lessons, participants displayed an increased interest in 
learning about their local Indigenous identity, their sense of belonging to 
the Indigenous family, and their sense of themselves as Indigenous.  
5. Participants’ behaviour and engagement improved because they were free 
to join in, whenever they were ready, in their own time, at their own pace. 
They were encouraged to concentrate and work until satisfied with 
enticing, colourful, kinaesthetic materials deposited on a red velvet mat. 
An increased engagement was also associated with sequencing lessons 
appropriately and being culturally sensitive to AE and the varieties of 
spoken Kriols by limiting the number of words at lesson introduction 
times. 
6. Indigenous student participants progressively developed at their pace with 
deeper Linnaean engagement and understandings of the non-Indigenous 
vertebrate taxonomy because of the visual kinaesthetic materials.  
7. Teaching using this approach in an authentic Indigenous classroom where 
attendance was irregular required an emphasis on individualised teaching 
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but this did not affect learning and appeared to work well because of the 
interest in the material. 
5.5 SIGNIFICANT HAPPENINGS FROM ALL ZOOLOGY LESSONS AND 
FROM CHAPTER 5  
This section concerns the significant happenings from both results chapters, 
that is, all five sections of Appendix CD5A (eighty-three zoology lessons) and 
Chapter 5 (pre- and post-evaluations).  
5.5.1 Significant happenings: Section 5A.1 – Plan and Pilot lessons in Appendix 
CD5A 
The search for Koora historical and zoological documents sparked the interest 
of the seven BHS Indigenous staff for learning about local zoology and their 
heritage. It appeared initially that there were very few written zoology narratives 
circulating at both educational institutions in Koora but plenty of oral Indigenous 
narratives. This warranted further investigation. Eleven pilot interviews with a total 
of sixteen narratives generated interest during the Pilot section and student 
participants displayed positive enthusiasm for learning about their identity and 
history. I investigated via zoology narratives: (a) the community members’ interest 
for local zoology and teaching at BHS of these stories, and (b) the potentiality of 
integrating KLIK during science lessons.  
Local narratives enticed student participants to engage and students displayed 
obvious signs of engagement and concentration throughout the four Pilot narratives 
of the Plan and Pilot lessons. The trialling of interview protocols revealed that Elders 
and community members were also enthusiastic about sharing local zoology 
narratives and about the possibility of conflating Koora’s own Indigenous knowledge 
with non-Indigenous zoology lessons. Four pilot narratives were reviewed by the 
student participants and these narratives valued Indigenous BHS staff and Elders’ 
zoology knowledge. For the engrossed students participants, working alongside a 
traditional owner (Aunty Magma) and Uncle Wallace was rewarding because of the 
cultural messages delivered via Indigenous art and poetry. Uncle Evale’s own style 
of delivery engaged the students. The conducting of gammon video practice at a local 
sacred site for filming the poem added to the overall enjoyment and engagement of 
the activity.  
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The concept of “sorting” was explicitly taught prior to the pre-evaluations 
because participants needed reassurance about the language associated with the 
concept of classifying. There were three obstacles to surmount at this early stage of 
the study: emergence of shame, irregular attendance and the SAE language of animal 
classifying I used. The SAE classificatory language confronted student participants 
and shame appeared because of the differences between the home language (“Dis 
fella go where, eh?”) and SAE (a set, subset, a group, groupings, classify, 
classifying, classification). Classifying rocks and vertebrate photo cards were 
therefore selected to reintroduce the concept of grouping so as to re-establish 
confidence amongst participants as well as a balance of languages and in the 
meantime eradicate the shame factor. Precise and concise vocabulary specifically at 
introduction times was used to direct the two classificatory tasks. The succinct home 
language I discovered during ad hoc interviews was used to convey the categorising 
concept (what is the same and what is different or better, “Which mob belongs 
where?”). This local expression was appealing to the participants and uncluttered the 
teaching site. The classificatory language of section 5A.1.3 remained similar in 
essence (“Which mob belongs where?”) to that used in future sections 5A.2 and 
5A.3.  
During the delivery of the concept of sorting rocks and vertebrate photo cards 
(animal classification skills), the materials consisted of rocks, narratives and animal 
photo cards on a velvet mat. This made the concept of grouping accessible to all 
because there was an ordered sequence and a necessary cultural extension from 
known (section 5A.1.1–5A.1.2) to unknown (section 5A.1.3). The engaged students 
succeeded in both final tasks.  
5.5.2 Significant happenings: Pre- and post-evaluation comparisons in 
Appendix CD5A and Chapter 5 
Many factors collaborated to entice students to participate in the pre- and post-
evaluation tasks. First, the students voluntarily joined the teaching site where 
enticing cards were deposited on a red velvet mat. One of the two IEWs and I 
purposefully waited until the students were individually ready to initiate the three 
assessment tasks after first familiarising themselves with the animal photo cards: 
zoology cards Task 1 (Vertebrates/Invertebrates), Task 2 (Five Classes of 
Vertebrates), and Task 3 (Characteristics of the Vertebrates). The colourful cards, the 
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one-to-one approach to the task, the stress-free allocated time to perform, enticed 
them to engage and complete the task. The freedom to participate when they were 
ready in their own time, served the participants well to review classification concepts 
as well as alleviating the shame factor. The classificatory language (“Which mob 
belongs where?”) was critical for the understanding of the pre- and post-evaluations. 
Overall, the majority of the participants (eight out of twelve) recorded an increase in 
results at post-evaluations for Tasks 1 and 2. Nine participants out of twelve 
registered a progression for Task 3 at post-evaluations.  
Also, Task 4 Questionnaire Part A (participants’ beliefs about their 
Aboriginality) and Part B (attitudes regarding school zoology learning and teaching) 
were conducted in the pre-evaluations only, in order for me to establish the student 
participants’ context. It was also discovered that according to them: (a) their interest 
for zoology was obvious; (b) an injection of lessons relating to the Indigenous 
identity and cultural heritage at BHS required immediate attention in the science 
class – the Indigenous mobs and KLIK needed to be valorised in the science 
classroom and naturalised in the pedagogy and in the curriculum; and (c) overall, 
contextualisation to culture in previous zoology school experiences appeared to be 
limited or omitted in the science classroom.  
5.5.3 Significant happenings: Section 5A.2 – Indigenous lessons in Appendix 
CD5A 
The Indigenous section and the materials included the following four activities 
for learning about the vertebrate world: (a) games involving matching skeleton and 
local animal photo cards, (b) hunting and articulating a porky skeleton, (c) defining 
the concept vertebrata with the porky skeleton, and (d) Elders’ interviews and 
collection of Indigenous narratives for the purpose of discovering local classificatory 
systems. The attractive and colourful materials offered direction to the MCZ 
Program and helped participants create a better definition of a vertebrate. A series of 
practical hands-on porky tasks were presented in collaboration with the BHS 
Indigenous staff, using local fauna (matching games) and Indigenous mobs to hunt, 
to articulate porky and interview Elders to engage the students. Indigenous materials 
meant understanding the concept of vertebrate through hands-on lessons like the 
porky hunting, cooking, eating, weighing, measuring and articulating its tiny bones, 
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slowly linking Indigenous and non-Indigenous by integrating common and scientific 
names of porky bones in the Colour Me Porky activity and the porky bones chart.  
Freedom and repetition were contained in all lessons and this strengthened the 
students’ zoology knowledge: (a) naming of all scientific equipment (kidney basin, 
scalpel, the names of the chemicals used to clean bones, etc.); (b) reviewing regularly 
and purposefully the same common/scientific names of porky bones; (c) cleaning the 
bones; (d) Colour Me Porky, colouring bones of the echidna skeleton; (e) placing the 
loose name labels on the blank porky chart; (f) measuring and weighing the porky 
bones; and (g) articulating the porky skeleton. The repetitive nature of the porky 
experiments and lessons enticed the participants toward task completion and 
eradicated the shame factor because everyone succeeded by working individually or 
with a friend. Freedom was a pedagogical tool to reinforce both views on nature. The 
participants were allowed the freedom to select the activities and work with 
whomever they wanted.  
The Indigenous section was initiated from the participants’ milieu; that is, from 
the familiar hunting porky scenes and the students’ after-school and night-time 
experiences. “The place” Koora with its rich history was valorised and naturalised in 
the MCZ Program. The place meant that a terrific extension of learning occurred 
where the BHS Indigenous staff and KLIK walked hand in hand together with me on 
the cultural border bridge, extending participants a little further each time or looking 
at a different perspective of the vertebrate concept.  
At times, the abundant non-Indigenous lexicon clogged up the teaching site 
and participants felt shame and became uncomfortable with so many new words. The 
challenging lexicon like kidney basin, scalpel, vertebra, vertebrae, vertebrate, 
vertebrates, Vertebrata, Invertebrata, invertebrates, overwhelmed the students. 
Striking a balance was a constant non-Indigenous pedagogical challenge.  
Five determinant factors were the reasons for the overall positive outlook of 
the student writing in the Indigenous story section: (a) participants had been exposed 
to sixteen local vertebrate narratives thus far in the study; (b) the convincing 
presence of Uncle Evale and the SLO (Aunty Euthilde), IEWs, and the school 
Principal; (c) the 5W+H Story Planner offered a visually appealing writing template; 
(d) a topic that enticed the participants because it was delivered in a way that showed 
consideration for their Indigenous heritage; and (e) integration of KLIK (Uncle Zel’s 
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narrative) to introduce the Indigenous narrative section. These made the class feel 
culturally safe and these lessons accepted AE whilst sampling an Indigenous story. 
The choice of two writing templates during the activity aimed at counteracting the 
omnipresence of shame and facilitated the written language. Simplicity of format, 
clarity and brevity of sentences required to perform the task were of extreme 
importance for student participants to succeed.  
With regard to interviewing Elders, a collaborative approach among students and 
non-Indigenous/Indigenous BHS staff was demonstrated in the construction of an 
interview protocol, interview rules and manners, as well as a list of potential Elders 
who had a zoology story to share. Collective decisions contributed to the success, 
engagement and enthusiasm of section 5A2.3 The Indigenous Story. The unhurried 
respectful approach to discussion with Elders, on mutually beneficial terms, meant that 
the cultural protocol of interviewing them the correct way was respected (thanks to 
Aunty Euthilde and Aunty Kirries). I simply followed the leadership from student 
interviewers, visiting interviewees and BHS Indigenous staff in order to make 
culturally sensitive decisions.  
Interviewing Elders led participants to a collection of seventy-two local 
zoology narratives which became the backbone of students’ animal classificatory 
systems. Local vertebrate classification was fourfold: (a) using three key didactic 
materials and visuals: fifteen common grouping labels that students utilised, the 
laminated Koora narratives, and local animal photo cards; (b) performing 
collaborative work with partners and two teams with rapid game changes with fast 
momentum; (c) producing free-flowing results with high intensity and one energetic 
fast-paced lesson; and (d) utilising BHS Indigenous staff to handle omnipresent local 
concerns of shame and, as a result, lessen the SAE concern by being mediators 
between didactic materials, related classifying games and myself. 
Uncle Jolly’s painting lesson mirrored Uncle Wallace’s poem, filming and art 
work of the earlier section (Plan and Pilot lessons) with high intensity collaboration 
and visual materials. Both lessons valued KLIK, involved Elders, BHS Indigenous 
staff, local Indigenous storytelling and art work. The subsequent KLIK integration in 
the Elders’ Profile Cards (EPC) lesson primordially valued kinship, the classification 
concept and Koora cultural identity. This classificatory exercise, Indigenous-style 
finale was contextualisation to culture at its best. Aunty Euthilde, Uncle Jolly and 
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both IEWs united and led the activity, being the mediators between engagement of 
participants, Elder interviewees’ places of birth, local knowledge and the EPC 
materials. The participants explored meaning and understanding of the Indigenous 
heritage rather than teaching content (didactic materials). Once more, whilst 
classifying EPCs, the science culture of the class allowed a culturally safe, inclusive 
and accommodating environment.  
Overall, in summary of the lessons contained in the Indigenous section, they 
simply uplifted the status of KLIK at BHS with the iconic porky and Koora zoology 
narratives. Seven BHS Indigenous staff and Elders ensured cultural safety. 
Contextualisation to culture enticed participants to engage in the zoology study. The 
inclusion of KLIK during science lessons was valued along with the collaboration of 
all BHS Indigenous staff.  
5.5.4 Significant happenings: Section 5A.3 – non-Indigenous Montessori lessons 
in Appendix CD5A 
Two concerns re-emerged in the initial non-Indigenous presentation: language 
and shame. Clear and concise teaching was an integral part of this early section to 
help students understand that non-Indigenous today still use Latin/Greek vocabulary 
to name newly discovered vertebrate species. This initial section was also 
characterised by a hands-on approach, although different from previously; that is, 
didactic materials to teach content, while reviewing foreign Latin lists of 
classificatory lexicon on laminated cards. The polite and limited response and 
engagement was a reminder that future lessons required particular attention with 
language.  
The materials for the following lessons such as thirty-one brief non-Indigenous 
narratives engaged the participants in terms of sharing interesting stories because the 
information on the cards contained surprising unfamiliar facts about familiar local 
species. My thoughtful construction of these narratives considered the number of 
words per sentence, the number of sentences per story card and the amount of 
challenging zoology lexicon contained on each card. However, a challenging 
language dilemma resurfaced once more. As previously, attendance was 
counteracted by the repetition of the lessons as students arrived in class.  
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Following the Montessori maxim “Teach by teaching, not by correcting” was 
appropriate in this section. Repetition of taxonomical lexicon was a pedagogical 
strategy selected to support participants, to engage them and avoid shame. The 
students slowly became more familiar with most of the thirty-one animal photo cards 
because of repetition. Also the beautiful coloured materials and the loose labels dealt 
with the characteristics of the vertebrates and the construction of the pyramidal 
Linnaean structure (kingdom, phyla and classes of vertebrates). All participants were 
individually exposed to various degrees of the zoology Linnaean language when 
constructing the pyramidal structure with loose labels, according to their interest of 
the moment. The aesthetically pleasing to the eyes Bingo First Series enticed 
participants to engage with the materials. Repetition of the same taxonomical 
concepts at bingo times or with practical loose characteristic labels reinforced the 
participants’ convictions and success rate.  
The non-Indigenous teaching originated from the known to unknown, a 
sequence from simple to more complex; that is, from a non-Indigenous generic view 
of the vertebrate world (kingdom, phyla, classes) to a specific one (orders of the 
vertebrates), from characteristics of vertebrates to orders of the vertebrates, on the 
FCoAK charts. The constant in the non-Indigenous section was the sequence of the 
delivery of the lessons: the Montessori three-stage lesson. The Montessori technique 
of the lessons (three-stage lesson) is a testament of regularity in the teaching delivery 
(“This is…”, “Point to…” and “What is…”).  
A series of sequences occurred in regard to a sensitive language trajectory, that 
is, a route flowing from the participants’ Koora home language (AE) and the earlier 
use of local expression “Which mob belongs where?” to the less familiar language of 
SAE and words like animal kingdom, reptile, mammal, and so on. Then a voyage 
through science language or science taxonomical concepts like “When we group or 
sort animals, we put them into a set. A set is a group of something (animals) that are 
similar in some way.” Finally, participants sharpened their classificatory skills via 
the foreign Linnaean Latin territory and lexicon like Reptilia, Monotremata, 
Sphenisciformes, and so on. This language sequence was always going to be a 
potentially culturally sensitive route that considered many zoology classificatory 
views with complex trajectories, such as Indigenous, non-Indigenous, and the 
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varieties of AEs and spoken Kriols added to the SAE, the science vocabulary and 
Latin lexicons. As if this was not enough, French was my mother tongue.  
The zoology interest was sustained by the Bingo Second Series chocolate 
fondue and orders of the vertebrates’ lesson (view sub-Appendix CD5A.77 for 
details of this lesson). This lesson alone synthesised the entire non-Indigenous 
Linnaean classificatory system. This lesson alone was going to make or break. 
Fortunately, this lesson strengthened students’ confidence in the non-Indigenous way 
of classifying vertebrates because they proudly succeeded. The language built in the 
materials and repetition were two pillars that dissipated the shame factor. The 
success of the Bingo Second Series also rested on the prevalent presence of IEWs 
and other BHS Indigenous staff. The social materials also offered individual, pairs 
and collective challenges, opportunities for concentration, repetition, choice of work 
and freedom to select this work or not. The bingo materials were self-correcting with 
the FCoAK charts therefore raising the independence level of the participants.  
5.5.5 Significant happenings: Section 5A.4 – Comparing both Indigenous and 
Non-Indigenous lessons in Appendix CD5A 
Voting for a method of animal classifying became an informed choice and 
practical materials were introduced to facilitate the voting process. The student 
participants first questioned, responded and then compared both Indigenous and non-
Indigenous classificatory methods with the assistance of BHS Indigenous staff. The 
illustrated whiteboard with labels, the coloured ballot box and illustrated ballot forms 
were pedagogical strategies to entice students to verbalise their thoughts about two 
distinctive zoological classificatory systems. The collective T-chart brainstorming 
lesson, prior to voting, was helpful to them because everyone heard in a discussion 
circle their peers and seven BHS Indigenous staff’s reasons for their selection. The 
collaboration between BHS Indigenous staff and I was highlighted once more in this 
section. I was mindful to minimise the explanations on the whiteboard and was 
cautious of his choice of words so participants could express freely various ways of 
classifying the vertebrates, thus reducing the shame factor. Meticulous care in 
language delivery and concise vocabulary when re-exposing both methods helped 
clarify the process and purpose of voting. The voting exercise was conducted over a 
period of one week to allow everyone the chance to review, to re-assess many times 
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over, to vote and evaluate the program. Repetition of the lessons in the voting 
process alleviated the attendance concern, once more.  
One questionnaire assessing participants’ perceptions of the zoology lessons as 
well as surveys about the Indigenous and non-Indigenous materials were conducted 
individually with both IEWs and all twelve student participants. Participants’ overall 
positive answers to the questionnaire, in both Indigenous and non-Indigenous 
materials surveys and in results of comparing both methods showed that they equally 
valued and appreciated both classificatory systems in science.  
5.5.6 Significant happenings: Section 5A.5 – Final Zoology lessons in Appendix 
CD5A 
Seven Indigenous BHS staff, students and participating Koora Elders attended 
the end-of-study celebrations and openly shared perceived positives and challenges 
of integrating KLIK in the science lessons (porky hunting and participants’ ways of 
grouping the vertebrates, the porky articulation, the local narratives and animal 
classification). Indigenous and non-Indigenous materials utilised during the study, 
and laid out on tables around the classroom, initiated discussions with Elders about 
two ways of viewing nature. I created a second locally made DVD to present to all 
participants the key events of the study to entice the Elders to present their ideas 
during discussions about conflating the Indigenous heritage in the non-Indigenous 
science classroom. The Elders were offered a booklet of collected narratives as a sign 
of gratitude and the symbolism of “giving back” to Elders was appreciated by all. 
Morning tea was also planned and was a significant gesture as it alleviated the shame 
factor of the generations meeting face to face. A high level of interest was generated 
from the visitors with the articulated porky skeleton and related activities. The Elders 
reiterated that the students had to be taught at school about local Indigenous heritage 
(Koora identity and culture – KLIK), about local Indigenous languages and about the 
history of Koora. Both Indigenous and non-Indigenous mobs agreed that concerted 
efforts were necessary to find a way to teach young Indigenous students via authentic 
zoology experiences and find common ground to establish a real “two-ways” 
approach to teaching and learning.  
 Chapter 5: Reflections and Themes 243 
5.5.7 Summary of significant happenings from all zoology lessons 
Figure 5.19 is used to show how individual parts of the MCZ Program formed 
a whole and summarises section 5.5 of this chapter. Local languages, KLIK, the local 
people, materials, sequences, Montessori three-stage lesson, and daily challenges 
were the seven engine rooms of vertebrate classification in Koora. The figure below 
illustrates a circular perspective because it represents the holistic trials and errors of 
developing a local understanding of the Indigenous and non-Indigenous vertebrate 
classificatory systems in order to engage the disengaged student participants. 
 
Figure 5.19. The seven engine rooms of vertebrate classificatory systems in Koora. 
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5.6 SUMMARY, BRIDGE AND THEMES 
This last section of the chapter presents an overview of Chapter 5 and lists 
themes to be the focus of Chapter 6. It reflects on five pivotal events or five high-
frequency themes of the study and draws them together. The five major findings are 
exemplary practices that sustained student participants’ engagement. They are 
introduced below and some surprising results outlined.  
5.6.1 Successes and mixed results 
Successes for some and mixed results for others at post-evaluations have been 
reviewed in this chapter. However, the pre- and post-evaluation tasks reinforced the 
fact that most participants gained in non-Indigenous zoology knowledge about the 
vertebrates. In section 5.4, some reflections extracted from Appendix CD5A and 
Chapter 5 point to the reasons for the pre- and post-evaluations successes for most 
students. However, a combination of five commonalities described further in section 
5.6.4 suggests that the following aspects of two-way teaching and learning are the 
cause of the participants’ engagement with zoology, high interest, sustained 
enthusiasm, task completion, concentration and results on the three tasks. Two-way 
teaching and learning: (a) eliminated power relations between teacher and students 
assisted by the Indigenist research framework, (b) offered freedom of choice, (c) 
enhanced participants’ Aboriginality during the lessons, and (d) provided a balanced 
education or two-way with Indigenous and non-Indigenous materials. Two-way 
propelled the participants to engaging in success and to learning more about zoology.  
The MCZ Program provided a fresh approach not only to Montessori but to 
Indigenous teaching and learning in remote Indigenous Queensland. A simple piece 
of fabric (velvet mat) engaged and attracted the disengaged students. The program 
reflected on real-world zoology applications close to the reality of the twelve student 
participants and was supported by all Indigenous BHS staff. The non-Indigenous 
theory surrounding the Linnaean zoology taxonomical knowledge was preceded by 
the more practical Indigenous views and understanding of nature. This provided a 
balanced approach to teaching and learning in Koora. The seventy-five lessons 
delivered to the participants over the course of the zoology program connected 
theory with practice along with colourful, enticing and carefully constructed 
materials. Social and personal constructivism used as a guiding “hand” was 
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assembled into the social materials. The materials helped the participants bridge the 
cultural divide between divergent, conflicting and also complementing Indigenous 
and non-Indigenous views and understandings of nature. The materials assisted in 
bridging the gap between AE, SAE and Latin Linnaean lexicon in the classroom.  
5.6.2 Daily concerns 
There were plentiful valid reasons why the three main recurring daily concerns 
of absenteeism, shame and language never spiralled out of control during the 
zoology lessons. The Indigenous BHS staff and I focused solely on what was 
happening in the “now” in class, not outside, at home or the previous night. All 
focused their attention on what they could ameliorate in class, on what they had the 
potential to influence, on what or who was within their reach in order to revitalise the 
disengaged participants. BHS Indigenous staff and I alleviated the three daily 
concerns in the following ways.  
 High regard for and inclusion of the local mob as well as celebrating KLIK 
during the science lessons. This contributed to participants’ engagement.  
 Appropriately sequencing the zoology learning: a sequence of work with 
materials respectful of the language barriers (AE, SAE, Latin) minimised 
participants’ shame. The sequence of the lessons and the scaffolding 
stabilised the SAE and Latin, whilst honouring home languages (e.g., AE, 
spoken Kriol varieties, and “Which mob belongs where”). Appropriately 
sequencing the zoology learning also meant the breaking down of the 
lessons and the Montessori technique of the lesson (or three-stage lesson) 
with the Montessori maxim “Teach by teaching, not by correcting”. 
 Using a culturally responsive pedagogy. This meant an influx of flexibility 
and freedom: The freedom to select work or work with a peer, the freedom 
and the trust that the participants will learn, the flexible and carefully 
constructed and colourful visual Indigenous materials (porky and Elders’ 
narratives) and didactic non-Indigenous materials. A culturally responsive 
pedagogy meant practice with the materials until satisfied, individual 
lessons and repetitions considered for mastery of concepts at their pace. A 
culturally responsive pedagogy meant an uncluttered teaching site where 
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simple materials rested on a velvet mat, free from extra stress and 
distractions.  
 Minimising shame, primarily by including Indigenous mobs but also by 
deconstructing the lesson into a limited amount of words at introduction 
time. The words spoken were counted and rehearsed prior to delivery the 
day before. Shame was at times contained because of the well-calculated 
amount of SAE words, science lexicon and Latin classificatory 
terminology. Shame was stabilised by visually breaking down concepts 
and by using appropriate visual materials for this age group. Shame was 
contained because of a balance between student-centred and teacher-
centred work. Shame was also diminished because of a balance between 
classroom work (group work, individual or pair work) and authentic 
community work. Shame was attenuated by utilising the strength model 
and what the students could do. Shame was reduced by repeating lessons 
to individual participants as they turned up for class and this also 
alleviated the absenteeism concern.  
5.6.3 The porky bridge  
The Indigenous BHS staff, community adults and Koora Elders were the pillars 
of the bridge in order for the little porky to gently and humbly lead the student mob 
from Indigenous known (KLIK) to non-Indigenous unknown (EK) animal 
classification (Figure 5.20). The pillars of the study were the “Culture Makers” or the 
“Cultural Brokers” in Koora and they offered plentiful options. All student 
participants crossed the Indigenous and non-Indigenous cultural border where the 
“Mur-Mig River” separates both views and understandings of nature. The students 
came back and forth into familiar terrain many times over. The little porky facilitated 
the crossing of the Mur-Mig River and bridged the differences between home and 
school experiences. The Indigenous BHS staff and Elders were as critical to the 
cultural interface as was KLIK itself (porky and narrative lessons). The porky and 
narrative series of lessons of the Indigenous section 5A.2 in Appendix CD5A 
bridged the crossing of the cultural borders between Indigenous and non-Indigenous 
land (see Figure 5.20).  
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Figure 5.20. Porky on bridge crossing cultural border: Joint effort. 
5.6.4 Themes 
The findings that have emerged from Appendix CD5A and Chapter 5 highlight 
five commonalities in the exploration of the Montessori Method of teaching zoology 
via contextualisation to culture. These five ideas are at the origin of the participants’ 
improvements and enthusiasm for studying zoology and are also exemplary practices 
or the evidence of successes in engaging the Indigenous participants. The five 
common high-frequency themes extracted from the data affected the zoology lessons 
and the pre and post-evaluations. These five themes suggest that they are the reasons 
as to why the situation improved for student participants. The results indicate that the 
exploration of local Indigenous zoology prior to any non-Indigenous zoology 
delivery and an effective science zoology taxonomical program delivered to 
Queensland Indigenous participants in Koora must encompass the following:  
1. Theme 1: Integration and culture – this refers to the integration of both 
Indigenous and non-Indigenous cultures and teaching approaches that was 
at the basis of the curriculum plan and class teaching. 
2. Theme 2: Involving Koora community – this refers to the use of key Elders 
and community members as teachers in the classroom or in the bush. Also 
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the prominent position of the Indigenous BHS staff facilitated my role and 
highly supported the students’ engagement.  
3. Theme 3: Effective sequencing – this refers to the ways in which content in 
the lesson was sequenced, including the Indigenous and non-Indigenous 
sequence, the Montessori technique of the lessons (three-staged lesson), 
and the language sequence.  
4. Theme 4: Rich pedagogy – this refers to the pedagogical approaches used 
and two types of materials (local Indigenous and foreign non-Indigenous 
didactic materials). Also, freedom, repetition, concentration and 
independence.  
5. Theme 5: Attending to daily challenges – this refers to shame, language 
and absenteeism (catch-up lessons).  
Chapter 6 explores these five major themes emerging from both Appendix 
CD5A and Chapter 5.  
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Chapter 6: Discussion 
Chapter 5 compared and contrasted the pre- and post-evaluations on the three 
non-Indigenous animal card tasks and reflected on both the porky lessons and the 
collected narratives for vertebrate classificatory purpose. It also reviewed the results 
of a two-part questionnaire administered at pre-evaluation. The chapter also analysed 
students’ perceptions of the non-Indigenous and Indigenous lessons revealed in a 
questionnaire at the end of the study as well as two illustrated surveys on Indigenous 
and non-Indigenous materials used. Chapter 5 began reflecting and identifying five 
high-frequency themes that emerged from Appendix CD5A. Chapter 6 builds on the 
rich descriptions of both results chapters: Appendix CD5A and the comparison 
between the pre- and post-evaluations in Chapter 5 (see Figure 6.1). 
 
Figure 6.1. Relationship between results and discussion. 
This chapter, Chapter 6, completes this exploration by discussing the findings 
from both results chapters as well as drawing conclusions with respect to the 
interaction between Indigenous and non-Indigenous teaching and the role of the 
Montessori approach in this interaction. I relate the findings to the literature and 
develops theories and models that explain what happened across the weeks of 
teaching. In other words, the literature reviewed under five themes illuminates major 
points, leading to the Porky Model and the student participants crossing the cultural 
border between Indigenous and non-Indigenous views and understandings of nature. 
In this chapter, from sections 6.1 to 6.5, the five themes identified are 
elaborated and supported by the literature, and by the findings that emerged from 
Appendix CD5A and Chapter 5. Theoretical data modelling that captures the key 
ideas is also presented. In section 6.6, all five previous models or five themes are 
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presented in one overarching theory model. It presents the model of the porky as a 
cultural anchor in Koora. Briefly the sections of this chapter are:  
 6.1 Theme 1 (Integration and culture)  
 6.2 Theme 2 (Involving Koora community)  
 6.3 Theme 3 (Effective sequencing) 
 6.4 Theme 4 (Rich pedagogy) 
 6.5 Theme 5 (Attending to daily challenges) 
 6.6 Theoretical model: The Porky narrative as a cultural anchor. 
This discussion necessitates restating the three objectives of the study:  
1. documenting community Elders’ animal stories and contextualising 
Montessori materials to integrate this knowledge; 
2. documenting Years 8–9 Indigenous students’ knowledge, affects and 
beliefs (about themselves as Indigenous as well as about zoology) as the 
Montessori Contextualised Zoology (MCZ) Program is explored with the 
students; and 
3. constructing a model of teacher, student, and community behaviours 
within the MCZ Program and evaluating its effectiveness for teaching 
zoology to Indigenous students.  
6.1 THEME 1: INTEGRATION AND CULTURE 
6.1.1 Definition of the theme  
Integration and culture was understood in this study as a genuine integration of 
Koora zoology and non-Indigenous Linnaean heritage. Integration and culture meant 
collaboration between KLIK and EK so both were equally celebrated in the MCZ 
Program. This was a true partnership in terms of two-way learning and teaching. It 
meant that the Indigenous lessons were centred on two keystone series of lessons: 
integration of porky and integration of local narratives. These two series of lessons 
considered this particular Queensland Indigenous region and the local epistemologies 
(ways of knowing), ontologies (ways of being) and axiologies (ways of doing).  
Integration of porky lessons 
The theme Integration and culture signified that the porky series of lessons, 
Koora customs, the local Indigenous identity and beliefs were honoured during the 
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zoology lessons. For instance, these following lessons were naturalised in the MCZ 
Program: porky hunting, porky tasting, labelling the porky bones on a chart, 
weighing and measuring the bones, colouring and naming the bones, articulating the 
porky skeleton, and defining the porky vertebrate concept.  
Integration of local narratives
10
 lessons: Zoology and history of the place 
A second series of lessons related to the collection of local zoology narratives 
for classificatory vertebrate purposes and to the zoology and history of the place. 
Integration and culture in this study meant conducting interviews with Elders. The 
collection of zoology narratives revealed that Indigenous children of the past were 
interned in brutal re-education camps where BHS actually stands (what non-
Indigenous officials of the past called dormitories). These atrocities and injustices are 
just never meant to be forgotten by Elders. I was sensitive to historical and current 
racial discrimination inside and outside the community and showed respect to the 
Elders, who were still raging with hurt during the interviews. Indigenist research 
framework demanded that there was no pretending that the past non-Indigenous 
political haunting memories of all adult participants did not exist. I simply 
acknowledged the zoology narratives and the painful memories of the past through 
listening to the Indigenous BHS staff and Elders so the Indigenous and non-
Indigenous parties could genuinely reconcile and move together in one direction 
before thinking about the zoology taxonomy.  
The story of Indigenous education in remote areas has been told extensively... 
or has it? I pointed to personal zoology experiences with Indigenous students and 
Elder participants and also a large local science education body of evidence 
described in Appendix CD5A and in Chapter 5, entwined with Koora history. The 
study was a reconciliation platform and utilised these painful memories of the past in 
the science classroom to bridge local histories of the Place (collected vertebrate 
narratives) and local zoology (zoology narratives) whilst also performing zoology 
classificatory exercises.  
                                                 
10
 The Australian National Curriculum, Humanities and Social Sciences – History curriculum 
(ACARA, 2014) incorporates oral histories into the curriculum. For example, one of the Foundation 
Year content descriptors is: “How the stories of families and the past can be communicated, for 
example through photographs, artefacts, books, oral histories, digital media, and museums 
(ACHHK004)”. Oral histories are defined in the glossary as: “people’s spoken recollections of the 
past, recorded through an audio or video interview”. Moen (2006) defines narratives as “a story that 
tells a sequence of events that are significant for the narrator or his/her audience” (p. 4).  
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This is the untold story of integration and culture where the injection of porky 
and zoology narratives enticed the students to participate in a customised MCZ 
Program that naturalised KLIK into the pedagogy and the zoology curriculum. 
Sections 5A.1 and 5A.2 of Appendix CD5A meant a genuine contextualisation to 
culture where teaching in context was intended with the little porky and the zoology 
narratives. The social, local and friendly Koora materials were associated with 
contextualisation to culture or teaching in context, that is, with the community 
students’ everyday experiences in mind.  
6.1.2 Justification of integration and culture from Appendix CD5A and from 
Chapter 5  
With regard to the porky and narratives lessons, the BHS Indigenous staff, 
community adults and Elders meticulously reflected on incorporating and honouring 
KLIK. The first two sections of Appendix CD5A, Plan and Pilot (5A.1) and the 
Indigenous section (5A.2), catered for Indigenous culture during a combined series 
of forty science lessons. KLIK positively engaged Indigenous participants and 
enticed them to classify popular Koora vertebrates contained in these narratives with 
renewed energy. 
The MCZ Program’s emphasis of all the lessons (both Indigenous and non-
Indigenous) is reviewed below in Figure 6.2. An exhaustive recording list of each of 
the eighty-three zoology lessons in the MCZ Program is provided in Appendix 
CD5A, sub-Appendix CD5A.2. The eighty-three lessons are divided as follows: 
seventy-five lessons presented to the student participants and eight preparatory 
activities solely conducted by myself. Each one of the lessons has been labelled non-
Indigenous and/or Indigenous. Indigenous-based or Indigenous-context oriented (or 
lessons with an Indigenous emphasis) refers to the utilisation of KLIK, porky 
lessons, narratives, local Koora history and zoology in the science lessons. I also 
refers to present-day Koora community knowledge or yesterday’s knowledge from 
the non-Indigenous mission era. Most definitely the study of Place using Indigenous 
knowledge signifies that the emphasis was on the knowledge produced by local 
Elders and Indigenous community adult members, students and all seven Indigenous 
BHS staff.  
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Figure 6.2. Indigenous and non-Indigenous lessons: Balanced MCZ Program.  
The total number of lessons with a non-Indigenous emphasis was 33/83 or 
40%. The Indigenous lessons totalled 28/83 (34%) and the combined non-Indigenous 
and Indigenous lessons totalled 22/83 or 27% of the total amount of distributed 
zoology lessons. Figure 6.2 shows the relationship between the Indigenous KLIK 
and non-Indigenous EK lessons delivered to the participants and it illustrates a 
balanced two-way teaching and learning zoology curriculum in the MCZ Program. 
The balanced program supported the theme Integration and culture because both EK 
and KLIK were provided to students and valued with a more or less equal space or 
equal opportunities at BHS.  
The Integration and culture theme meant that KLIK and EK met on the cross-
cultural border bridge (Figure 6.3). It was the coming together of both views and 
understandings of nature representing the two-way teaching and learning. The end-
of-study questionnaire revealed that student participants appreciated KLIK’s 
integration into the MCZ Program (students’ perceptions of the MCZ Program in 
Appendix D). KLIK prepared the students for the non-Indigenous EK unknown.  
Four simple words as well as a series of lessons cemented the classificatory 
concept and supported the Integration and culture theme. The surprising home 
language expression “Which mob belongs where” at first discovered in ad hoc 
interviews and the classifying preparatory work of sections 5A.1–5A.2 acted as an 
Indigenous platform on the cultural bridge for the later work of non-Indigenous 
taxonomical lessons of section 5A.3. The following lessons are examples: Rock 
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collection and animal photo cards classification of the Pilot (section 5A.1), porky 
hunting, porky articulation, defining the vertebrate concept, the Indigenous story, 
local narratives and Koora classificatory systems, Uncle Jolly Art story and Elders’ 
Profile Cards classification (EPC in section 5A.2) followed by the non-Indigenous 
Linnaean system of looking at vertebrates. Keystone Indigenous materials such as 
porky and narratives series of lessons referred to a process, to an understanding and 
meaning of local Indigenous identity; for example, porky hunting, porky articulation, 
interviewing Elders for zoology narratives and local vertebrate classificatory 
systems’ materials. These zoology lessons were part of the transition process of 
moving from the Indigenous to the non-Indigenous classificatory zoology Linnaean 
world. Figure 6.3 below exemplifies how three key elements of the MCZ Program 
supported the little porky leading the charge, followed by narratives and then Mr 
Linnaeus’ taxonomical system on the cross-cultural border bridge (photo of Carl von 
Linné: Roslin, 1775).  
 
Figure 6.3. Walking on the bridge: Porky and narratives interface lessons. 
6.1.3 Literature and theme: Integration and culture  
The Indigenous student participants have rights to an education in cultural 
contexts familiar to them, according to the Declaration on the Rights of Indigenous 
Peoples with regard to preservation of Indigenous knowledge (United Nations, 
2008). However, the reality is that for students who possess a different culture than 
the Western school culture, understanding school science is a challenging enterprise 
(Ezeife, 2003a; Shizha, 2008). The MCZ Program articulated that when teaching 
zoology taxonomy, contextualisation to culture referred to that which already exists 
in the community, that is, Indigenous cultures and “Indigenous knowledge systems” 
(Nakata, 2008, p. 2).  
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There are serious repercussions when schools neglect or reject the two-way 
approach (Indigenous knowledge). Pualani (2007) states that “the legacy of 
invalidating Indigenous knowledge disconnected the people from their traditional 
teachings, spirituality, land, family, community, spiritual leaders, medicine people 
and the list goes on” (p. 131). In order to resolve this ominous situation in schools, 
and in line with Indigenist research framework, Ashman and Elkins (2009) propose a 
simple way: “by listening to students’ voices and seeing them as active participants 
in classroom learning, teachers can cater to students’ diverse needs and interests 
better” (p. 406). Valuing Indigenous perspectives is important (Sarra, 2003, p. 16). 
Related literature strongly reinforces this assertion. A plethora of studies have 
specified that Indigenous knowledge worldwide has been recognised as a valuable 
science that deserves recognition in the school science curriculum (Aikenhead & 
Michell, 2011; Barnhardt & Kawagley, 2008; Battiste, 2000; Cajete, 1994; Chilisa, 
2012; Ezeife, 2003b; Hodson, 1993; Kawagley, 1995; Linkson, 1999; McKinley, 
1996; Michie, 2002; Michie & Linkson, 1999; Nakata, 2008; Nashon & Anderson, 
2012; Shizha, 2007, 2008; Snively, 1995; Thompson, 2004).  
Barnhardt and Kawagley (2008) discuss successful science education, 
curriculum and programming for Indigenous people as “learning through culture” 
and the authors reflect on a pedagogy of place where the focus moves “from teaching 
about local culture to teaching through the culture as students learn about the 
immediate places they inhabit and their connection to the larger world within which 
they will make a life for themselves” (p. 113). The place is “a key factor to learning 
science in the Indigenous context. In fact, the significance of place is becoming a 
predominant theme in Indigenous science education” (Sutherland & Swayze, 2013, 
p. 179). A sense of place “could act as a central factor in the development of 
meaningful science curricula for Indigenous students” (Sutherland & Swayze, 2013, 
p. 179). Findings suggest that creating relevant learning environments for students 
within Indigenous local space or place during the science lessons contributes to 
student engagement and motivation (Sutherland & Swayze, 2013).  
The history of the place Koora supported students and BHS Indigenous staff 
and strengthened a sense of themselves as Indigenous, therefore further developing 
motivation, engagement, concentration, interest and enthusiasm for zoology. 
Historically, Indigenous Queenslanders experienced a mass exodus from the Elders’ 
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many birth “countries”, from various geographical regions throughout the state 
(Digital Project of Strong and Smart Inc., 2007). The students’ exposure to local 
history of their ancestors meant that they were in a position to identify why the 
information taught in classes was relevant to their daily lives (Perin, 2011). 
Embracing local Indigenous knowledge available to teachers is a major factor for 
Indigenous improvement at school, according to Sarra (2003). He states that 
effective learning and teaching is responsive to the children’s cultural and social 
context and this underpins much of the change required. Sarra (2011a) claims that 
“any school that is serious about delivering an Aboriginal Studies Programme must 
present it in a credible format and not just as an add-on activity, or something to do 
during National Aboriginal Islander Day Observance Committee week (NAIDOC)” 
(p. 121). Michie and Linkson (1999) also discuss the often tokenistic way of teaching 
Indigenous topics like the integration of Indigenous “bush tucker” as an “add and 
stir” pedagogical format. This study was a “telling podium”, rather than a “gammon 
tokenistic Indigenous platform” with which to record Indigenous zoology narratives 
in the science classroom. A holistic study or one contextualised to Indigenous culture 
meant a zoology study in context rather than a zoology study of the Indigenous 
people’s knowledge in isolation or disjointed from their community’s beliefs, 
lifestyle and cultural practices. Indigenous studies are recognised as a key strategy 
for positive Indigenous student outcomes (Groome & Hamilton, 1995, p. 11; 
MCEETYA, 2000, p. 43; Purdie, Tripcony, Boulton-Lewis, Gunstone, & Fanshawe, 
2000, p. 42).  
Rennie (2006) explains the advantages of studying out-of-school contexts, like 
in Koora: this approach “enables science knowledge to be demonstrated in the 
everyday world, thus aiding transfer of learning to new situations” (p. 7). Rennie 
mentions that collaboration between community and school science resources are 
significant because learning occurs in places that students may continue to visit after 
they have left school. “The likelihood of subsequent learning is enhanced when 
familiar circumstances jog old memories to help assimilate new experiences” (p. 7).  
McGregor (2000) amongst others recommends the co-existence model to 
engage participants (Aikenhead & Michell, 2011; Michie & Linkson, 1999; Nashon 
& Anderson, 2012; Ober & Bat, 2007; Sarra, 2011a). Experts in the field of 
Indigenous education favour a balanced two-way program in schools. In this regard, 
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Trounson (2011) reported the words of Torres Strait Islander Martin Nakata as he 
defined a culturally responsive program as one that must not endeavour to replace 
the core curriculum areas because he explains that these are there to support 
Aboriginal students for their future professions. In the same interview, Nakata 
recommends the use of Indigenous content as hooks to engage students.  
6.1.4 Diagrammatic model 
 
Figure 6.4. Integration and culture: Contextualisation to culture.  
6.1.5 Theme summary and model (theme’s impact) 
Porky and narrative series of lessons: contextualisation to culture 
The above illustration in Figure 6.4 summarises the theme Integration and 
culture as a theory. The theoretical components stressed in the figure are as follows.  
1. Two-way interaction – KLIK helped students understand EK. The local 
Indigenous knowledge (or KLIK, that is, porky lessons, narratives, local 
history and zoology) promoted engagement, motivation for zoology, 
independence, concentration, participation, and stimulated positive results 
in non-Indigenous Linnaean knowledge (EK – three non-Indigenous tasks 
at post-evaluations). This interaction also raised interest in students’ own 
Indigenous knowledge, local customs, local beliefs and Koora identity.  
2. The local Indigenous culture gave zoology context and interest in 
vertebrates and their classification which supported interaction between 
students themselves. Most importantly, the local context created a familiar 
platform with interactions between the seven BHS Indigenous staff, 
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community adults, local Elders, students and I. Obviously, as local 
knowledge became an important part of the lessons, the interaction 
between Indigenous and non-Indigenous enabled students to learn more 
about their culture and about local Indigenous identity and local animal 
histories.  
6.2 THEME 2: INVOLVING KOORA COMMUNITY  
6.2.1 Definition of the theme 
Involving Koora community was understood in this study as a genuine equal 
partnership between the local mobs and myself. Involving Koora community meant 
community adults, Elders, twelve students, four non-Indigenous visitors, and seven 
BHS Indigenous staff. The MCZ Program was a true collaboration rather than a 
simple gammon consultation with local Koora Indigenous. The sincere cooperation 
meant that the healing voices of Elders were privileged in science classes at BHS. 
Involving Koora community meant that the MCZ Program and especially the sections 
5A.1–5A.2 aimed to follow the BHS Indigenous staff’s recommendations on all 
matters related to KLIK and attempted to involve not only the students’ immediate 
environment, their place, but the relatives, the uncles and aunties, the community 
Elders, and friends – the people with whom students spent most time – as important 
models for learning.  
The MCZ Program was aligned with the power brokers from the Koora 
community to impact on the participants’ interest in and engagement with zoology. 
My intention was to attract the disengaged participants and lure them to engage for 
success. In order to achieve this result, I trusted the many partnerships and the 
injection of the local Indigenous mobs in the science classroom as they conducted 
authentic zoology lessons for the student participants, close to their everyday 
experiences. The mobs helped bring balance in the classroom and shift the power 
relation away from Eurocentric knowledge (EK) and from my teaching so both views 
and understandings of nature could equally be celebrated.  
Figure 6.5 demonstrates the interplay in Koora between the Indigenous mobs 
and two keystone pieces of KLIK: porky and narratives. The figure displays 
collaboration between the Koora community members and the porky, narratives and 
history of the place. The mobs and KLIK via the Indigenist research framework 
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cannot be separated because they worked in collaboration with the place Koora and 
its history and not one component was working in isolation. The eighty-three 
zoology lessons of Chapter 5 were a testament to the multi-ways Koora-style 
partnerships (Figure 6.5).  
 
Figure 6.5. Collaboration between KLIK, the Koora mobs and non-Indigenous researcher. 
6.2.2 Justification of involving Koora community from Appendix CD5A and 
from Chapter 5  
On a daily basis, the BHS Indigenous staff reiterated on many occasions the 
overwhelming immediacy of re-establishing contacts and networking with Koora 
community members and KLIK. This ancient partnership between Indigenous 
students, Elders and teaching KLIK was nothing new but was just not regularly 
sustained in my science class in the three years leading up to the commencement of 
the study. The injection of the local Indigenous mobs in science lessons played a 
crucial role in terms of students’ concentration and completion of tasks, enthusiasm 
for local zoology, engagement during lessons and students’ motivation or desire to 
learn more about classificatory systems. 
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Plan and Pilot lessons (5A.1) and Indigenous lessons (5A.2): The mobs 
In the Plan and Pilot lessons, the BHS Indigenous staff marshalled the 
necessity of tapping into the Koora mob and leading the science lessons during the 
trial of the four pilot narratives (Uncle Wallace, non-participating student Daven, 
Aunty Kirries, Uncle Jolly, Aunty Euthilde, Uncle Evale, Aunty Nikkidi and Aunty 
Magma – traditional owner of the land). In the Indigenous lessons (section 5A.2), the 
porky articulation and the collection of local narratives also attracted and 
surprisingly engaged the Indigenous students even though they had all been porky 
hunting many times before. From the BHS Indigenous staff’s perspective, all 
students were mystified by the prospect of articulating a familiar icon. The porky 
lessons and the articulation of its skeleton were surprising results, as it appeared to 
highly motivate the student participants and the BHS Indigenous staff as well. The 
“newness” of an already well-established emblematic figure in Koora was engaging 
for all. No one had ever witnessed the porky skeleton being dismantled before and 
reconstructed under their eyes even though all had crunched into the minute bones of 
the skeletal system many times before.  
The iconic porky, the narratives, the students and local Indigenous mobs were 
the heroes of the science lessons and this was exciting for the students because I was 
unfamiliar with local KLIK. For example, the male students proudly displayed their 
skills in de-spining the porky and demonstrating the correct way to proceed. The 
experts were the students, the BHS Indigenous staff and Elders. The process of 
collaboration with Indigenous leaders and students via an Indigenist research 
framework engaged the BHS Indigenous staff, Elders and students because 
everyone’s voice was privileged leading up to both series of lessons: porky and 
actual Elders’ interviews.  
Indigenous community adults and Elders (ICAE) and BHS Indigenous staff  
ICAE signified that during the lessons, the Indigenous mobs were highly 
considered by me. ICAE made significant zoology inroads and were the connectors 
between students and the non-Indigenous classroom and the out-of-school context 
experiences, within the Koora boundary. ICAE were not necessarily present all at once 
but sometimes at different intervals for one lesson or paid impromptu visits. Forty-two 
out of the eighty-three lessons (42/83 or 51%) contained the involvement of ICAE, 
mostly distributed in sections 5A.1 and 5A.2 and again in sections 5A.4 and 5A.5. In 
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Appendix CD6.1 (Excel spreadsheet: Seven agents of the study), a tick beside one of 
the zoology lessons meant that the Indigenous BHS staff and/or ICAE attended part of 
or the entire lesson. A tick indicates that particular attention was placed on the 
Indigenous mobs to deliver a significant cultural message in the planning and/or that 
they conducted a section or the entire lesson and/or that they made strong 
recommendations. Table 6.1 sums up the recording of all Indigenous mobs’ presence 
during the lessons.  
Table 6.1 
Indigenous and non-Indigenous Mobs and Involvement Percentages Out of 83 Lessons 
7 key agents of the Koora study Out of 83 lessons Percentage 
Community adults 10 12% 
Elders 12 14% 
BHS Administrative staff 20 24% 
BHS Culture teacher 33 40% 
BHS SLOs 43 52% 
Non-Indigenous visitors 48 58% 
BHS IEWs 80 96% 
 
Figure 6.6 depicts the data in Table 6.1 visually and includes a final column 
showing that fifty-two lessons out of eighty-three (52/83 or 63%) included at least 
one of the following Indigenous agents participating during the lesson: Elders, 
Community adults, Administrative staff, SLOs or Culture teacher. IEWs, although 
integral to the study, were not included in the ICAE statistics, since their daily 
presence in class was required by BHS policy.  
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Figure 6.6. Seven key agents of the MCZ Program. 
The same statistics as above have been visually dissected across all sections of 
the study in Figure 6.7 below. The figure expresses the spread of the zoology lessons 
and average percentages of Indigenous involvement based on eighty-three lessons. 
The figure illustrates the engagement of the Indigenous mobs, excluding the IEWs, 
within the MCZ Program. The zoology lessons and average percentages of the mobs’ 
engagement are presented across the sections: Plan and Pilot lessons (10/11), Pre-
evaluations lessons (0/5), Indigenous lessons (25/29), non-Indigenous lessons (4/17), 
Compare both Indigenous and non-Indigenous lessons (4/4), and Post-evaluations 
and concluding lessons (9/17). The Indigenous mobs’ involvement was high early on 
in the MCZ Program, faded during the non-Indigenous section and ended strongly 
again in the Comparing Indigenous and non-Indigenous section (5A.4) and the final 
lessons (section 5A.5).  
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Figure 6.7. Six sections and presence of Indigenous agents: ICAE and seven BHS Indigenous staff. 
Eight remarks on involvement of non-Indigenous and Indigenous mobs  
1. All zoology lessons with an Indigenous emphasis in content obviously 
involved the Indigenous mobs. 
2. Four non-Indigenous visitors attended 58% (48/75 lessons) of all zoology 
lessons conducted with students. This figure, however, hides the fact that 
the bulk of the non-Indigenous visitors’ attendance concerned the filming 
of the lessons by my Montessori wife. However, a non-negligible amount 
of weekly support is to be noted from the three other non-Indigenous 
visitors: principal, Koora midwife and local psychologist.  
3. I always based my local support on the pool of available non-Indigenous 
and Indigenous agents on the day. This flexibility also allowed the study to 
regularly be rewarded by unexpected Indigenous or non-Indigenous 
visitors. 
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4. IEWs’ daily assistance and involvement was consistently high from 
beginning to end, and at least one of the two IEWs always attended the 
zoology lessons. Their tremendous influence validated KLIK and 
consistently demonstrated the strength model.  
5. The students were exposed to a variety of local talents: The BHS 
Indigenous staff and Elders’ roles were varied as they included painters, 
historians, philosophers, dancers, poets, singers, Indigenous chemist of the 
bush and storytellers. 
6. The seven BHS Indigenous staff liaised with each other, with community 
and school to create a welcoming place for Indigenous locals. All 
partnerships in the MCZ Program were orchestrated by BHS Indigenous 
staff and ultimately they engineered the two early sections of the MCZ 
Program (sections 5A.1 and 5A.2). They all had a regular cultural input 
and a strong presence in and out of the classroom. They were the 
keystones of the zoology lessons whilst interpreting KLIK and non-
Indigenous knowledge to the students. They managed shame and also the 
inflows of all Indigenous mobs and were the mediators between KLIK, the 
Koora mobs, student participants, myself and the science notions. Overall 
the seven Indigenous BHS staff were the barometer of cultural safety and 
the torchbearers of the MCZ Program. 
7. Two of the BHS Indigenous staff played a somewhat distant, yet critical 
role (both Indigenous administration officers); they were like secret agents 
continually informing me about the students or about the ins and outs of 
the community on any topics. They advised on various cultural aspects, 
protocols and contacts in Koora.  
8. On the one hand, the Indigenous mobs played key roles early on. On the 
other hand, the non-Indigenous lessons (section 5A.3) recorded 
significantly fewer Indigenous agents than during its counterpart lessons 
and this reflected the fact that Indigenous appeared to be hesitant to 
engage with the foreign and “meaningless” non-Indigenous Linnaean 
content even though similar concerted efforts were made to recruit local 
Indigenous members in both sections. 
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6.2.3 Literature and theme: Involving Koora community 
The BHS Indigenous staff allies were highly respected individuals who knew 
the students and the community very well and were acknowledged and valued by 
myself, as recommended by Sarra (2011a). Promoting community involvement is the 
second theme as it logically follows on from the first theme and is also one of Sarra’s 
(2003) major points for Indigenous education improvement. “Strategies for achieving 
some dramatic student outcomes are creating high expectations and valuing 
Indigenous staff and community members” (p. 16 and p. 24). Embracing Indigenous 
leadership, valuing and utilising Indigenous staff within the school is also strongly 
recommended (MCEETYA, 2000, p. 29; Sarra, 2011a, p. 120). Anderson and Walter 
(2011) suggest, “a partnership between school, student and community is essential 
for success” (p. 80) whilst Sarra also implies in What Works: The Work Program 
(Commonwealth Government, 2013), that Indigenous people who work in the 
schools are at the heart of school–community relationships and partnerships.  
Indigenist research framework with a customised Koora curriculum was 
engineered by local mobs and achieved with what Nashon and Anderson (2012) 
promote as a science curriculum and pedagogy reformed as a means to making 
science more relevant and meaningful (p. 48). In order to achieve this, Rennie (2006) 
claims that teachers must understand the roles that community members play and 
engage their support. She adds: “Using community resources to complement those in 
school increases the variety of stimuli and sources of information, and thus increases 
the likelihood that students will want to engage in meaningful learning” (p. 7). The 
theoretical Indigenist research framework meant that the local mob, early on in the 
MCZ Program, participated in a process that facilitated the development of a sense of 
themselves as local agents, having an authoritative voice (Christie et al., 2010). 
Varied Indigenous mobs’ roles 
Indigenous peoples’ roles in schools are varied. For some, they include 
“assisting teachers and students, monitoring students’ attendance and behaviour, 
counselling or advising students, and providing induction for new teachers” (Krause 
et al., 2006, p. 352). Their roles in Koora during the study were so much more varied 
and my professional development was ultimately conducted by the seven Indigenous 
BHS staff. Ashman and Elkins (2009) state that “leadership and professional 
development are needed to engender cultural change so that teachers will adopt 
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inclusive culture and practice in their classrooms” (p. 396). This is also corroborated 
by Sarra (2011a). BHS Indigenous staff played a strengthening role of the 
Indigenous identity and sense of belonging to the Indigenous family. Involving local 
mobs supported the development of a strong Indigenous identity and this was a 
positive factor in the MCZ Program at Koora.  
Critical Indigenous roles 
“Accessing local experts provides an effective strategy for positive student 
outcomes” (Purdie et al., 2000, p. 43). The Koora community members became 
positive role models for the students, and students responded by being more 
respectful and perhaps even a diminished desire to vandalise the community school 
(Sarra, 2003). “Partnerships with stakeholders assist schools to meet the needs of 
their students and to ensure that all students are valued and treated equitably” 
(Krause et al., 2006, p. 408). From my point of view, working collaboratively in 
partnerships with local people provided “an opportunity to gain understanding and 
insight into issues relevant to their Indigenous students” (Krause et al., 2006, p. 352). 
Hyde et al. (2010) claim that “in order to ensure the effectiveness of education 
services for Aboriginal people, local people must play the major part in delivery of 
those services” (p. 72).  
6.2.4 Diagrammatic model 
 
Figure 6.8. Involving the local mobs.  
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6.2.5 Theme summary and model (theme’s impact) 
Figure 6.8 summarises the second theme by relating it to the model. The figure 
visually displays the many different interactions between the community adults, the 
twelve Indigenous students, the Elders, the seven BHS Indigenous staff and myself. 
The model stresses the two-way teaching and learning, that is the Montessori non-
Indigenous lesson delivery and non-Indigenous people in relation to the Indigenous 
people’s ways of teaching and learning. The BHS Indigenous staff were given 
prominence and much greater roles than administrative duties. The Elder’s facial 
expression in the figure above was sketched by Uncle Evale.  
6.3 THEME 3: EFFECTIVE SEQUENCING  
6.3.1 Definition of the theme  
The third theme refers to the “order” of ideas as the lessons were presented to 
the students. Effective sequencing is understood in this study as repetitive patterns or 
sequences that occurred during the zoology lesson deliveries. The following seven 
notable sequences of the entire MCZ Program were: (a) giant Indigenous and non-
Indigenous; (b) MCZ Program: overview of three-stage lesson; (c) non-Indigenous 
Montessori technique of the lesson: micro- and mega-sequences; (d) non-Indigenous 
section 5A.3: from disorder to order; (e) languages and animal classifications; (f) 
flood and drought sequence: sections 5A.1–5A.2 and 5A.3; and (g) unhurried 
sequence: from known to unknown.  
6.3.2 Justification of effective sequencing from Appendix CD5A and Chapter 5  
Giant Indigenous and non-Indigenous  
The overall two-way Indigenous and non-Indigenous lesson sequence was one 
of the most important sequences for me in Koora. The presence of local lessons like 
porky and narratives, Indigenist research framework, Elders and BHS Indigenous 
staff epitomise the Indigenous sequence with KLIK production as opposed to the 
Montessori Linnaean sequence highlighted by the taxonomical non-Indigenous 
content. From my perspective, it was arduous and near impossible to sequence the 
Indigenous zoology lessons because I could not pre-empt what the students were 
about to learn. I did not know what to expect and was obviously unfamiliar with 
local KLIK in the Plan and Pilot lessons (section 5A.1) and the Indigenous lessons 
(section 5A.2) of the study. In contrast, during the non-Indigenous sequence (section 
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5A.3), lessons flowed relatively easily from one to the next because of pre-empting 
and because of my predetermined Linnaean zoology outcomes, Montessori zoology 
program, materials, skills and knowledge. 
MCZ Program: Overview of three-stage lessons  
The entire MCZ Program was sequenced with three-stage lessons for both 
Indigenous and non-Indigenous sections 5A.1–5A.2 and 5A.3. Figure 6.9 below 
displays this overall study sequence. The first-period lessons set the scene; the 
second-period lessons allowed the students to experiment and perform; and the third-
period lessons had a “give-back” expectation period. A detailed explanation is 
provided below.  
 
Figure 6.9. Three-stage lessons and overview of the sections of the study. 
The first-stage lessons of the Indigenous materials alluded to the enactment of 
Indigenist research framework (section 5A.1) reviewing and trialling four narratives, 
establishing my own zoology language, teaching the concept of “grouping” and 
reviewing students’ prior knowledge and initial classificatory language. The second-
stage lessons were about students “conducting experiments” via the porky hunting 
and articulating of the porky skeleton lessons, establishing the concept Vertebrata, 
defining and writing Indigenous narratives, designing interview protocol, 
interviewing Elders, collecting narratives as well as classifying vertebrates from 
First-stage lessons (Plan and Pilot section: section 5A.1)  
Set the scene 
Enactment of Indigenist Research Framework, define concepts, 
propose a challenge! 
Second-stage lessons (Indigenous section 5A.2 – Non-Indigenous 
section 5A.3) 
Participants demonstrated what they learned: experiment 
The porky and narrative lessons as well as taxonomical Linnaean 
lessons. 
Third-stage lessons (sections 5A.4 and 5A.5)  
Give-back expectations  
Comparing Indigenous/Non-Indigenous, T-Charts, voting 
(section 5A.4); Concluding lessons (section 5A.5); Hosting an 
event (presenting materials to Elders, section 5A.5); Visiting 
aged-care centre (Ol’ Peoples’ home, section 5A.5) 
Post-evaluations (Chapter 5) 
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these same narratives (Indigenous section 5A.2). The presentation of the non-
Indigenous Linnaean section 5A.3 was also part of the second stage series of lessons. 
The third-stage lessons corresponded to a “give-back” expectation. The students 
compared and contrasted both classificatory systems and the voting process 
highlighted both identities during section 5A.4: EK and Indigenous KLIK. Section 
5A.4 also allowed participants to critique what they had learned during the MCZ 
Program in a questionnaire/survey (see Appendix D). One of the most important 
expectations of this entire third-stage lesson sequence was that the young participants 
would engage with and unveil the zoology materials to Elders in a thank you 
celebration (section 5A.5). Therefore, a third-stage lesson was to firmly confront and 
harness shame whilst in the presence of Elders during the hosting of an event for all 
participants. Visiting the local Koora aged-care centre and the three post-evaluation 
tasks also represented extra forms of the third-stage lessons when examining the 
participants’ individual non-Indigenous knowledge.  
Table 6.2 compares and contrasts the Indigenous and non-Indigenous 
sequences of the study and the different styles or structures of the three-period 
lessons. The table describes the informal three-stages delivery sequence of the 
Indigenous materials (section 5A.2 porky and narratives) as opposed to the more 
formal and clinical delivery style of the non-Indigenous zoology transmission and 
didactic materials (section 5A.3). Early on in the study (sections 5A.1–5A.2), there 
was always a sense of informal transmission of Indigenous knowledge at 
subconscious level (or subtly at the “sowing of the seeds” level) rather than a formal 
training of local animal study. Students observed BHS Indigenous staff 
demonstrations during bush outings (porky hunting) or whilst rehearsing for Elders’ 
interviews with Uncle Jolly and Aunty Kirries; only then did they execute under 
supervision when they felt confident. 
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Table 6.2 
Comparison of Indigenous and Non-Indigenous Sequence and Delivery of Materials 
Three-stage lessons First-stage lesson Second-stage lesson Third-stage lesson 
Plan and Pilot section 
(5A.1) and Indigenous 
section (5A.2):  
Indigenous materials or 
the porky hunting and 
related lessons 
(articulation of porky 
skeleton), the 
interviewing and 
collection of local 
Indigenous zoology 
narratives.  
Opening: present a 
challenge, elicit 
interest and set a task 
or a problem to solve. 
Invite ownership. 
Connect to BHS and to 
the needs of the 
community. Introduce 
concepts and provide 
vocabulary.  
Include possible second-
period follow-up work 
for reflection and 
comprehension such as 
reading material, 
discussion points for 
small groups, lab activity 
and outdoor activity, 
short research ideas, short 
writing response.  
 Porky hunting 
 Porky articulation 
 Writing of narratives 
 Collecting of 
narratives 
 Classifying games 
There is the 
expectation of some 
kind of third-period 
“give-back”: 
discussion, report, 
work displayed on the 
wall, mini-lessons for 
others, models, etc.  
Non-Indigenous section 
(5A.3): 
Non-Indigenous 
materials (kingdom, 
phyla, classes and orders 
of the vertebrates). 
“This is the vertebrate 
label called 
Monotremata –
monotreme. Its name 
means one-hole 
animal ...” 
Example of class 
Mammalia, order 
Monotremata: 
definition label and 
name labels.  
“Point to ...” or “Where 
is the label called 
Monotremata –
monotreme?” 
“What is this label?”  
Answer: 
Monotremata label 
 
In summary, a repetitive pattern occurred for the Indigenous materials 
elaborated early on in sections 5A.1 and 5A.2 (porky and narratives). This sequence 
was related to the meaning and understanding of the local Indigenous identity 
(communal and social materials from the Indigenous mobs) whereas the non-
Indigenous section referred to the Linnaean classification identity (teaching zoology 
content).  
Non-Indigenous Montessori technique of the lesson: Micro- and mega-
sequences 
A micro-sequence refers to routine presentation of one single piece of 
Montessori material. I endeavoured to navigate through the foreign Linnaean system 
with a hands-on Montessori approach. The materials helped students visualise the 
abstract ideas of Mr Linnaeus. The “remote” materials of section 5A.3 may be 
summed up as materialised abstractions. For all thirty-three non-Indigenous lessons 
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(33/83 or 40% of the MCZ Program), I utilised a similar repetitive micro-sequence to 
present classificatory ideas. For each individual presentation of the non-Indigenous 
section (5A.3), the Montessori technique of the lesson was applied. Each zoology 
lesson contained three stages (1. “This is ...”, 2. “Point to ...”, and 3. “What is this?”). 
The Montessori pattern allowed students to know what to expect well in advance in 
terms of the lessons’ style of presentation. The Montessori technique of the lesson 
also offered direction and taught a targeted content (e.g., “This is the Monotremata 
label and it means ...”). The Montessori maxim “Teach by teaching, not by 
correcting” stated by Dr Jean Miller alludes to the three-period lesson or what I call 
in this study, the micro-sequence.  
In contrast, what I call the mega-sequence refers to the extended three-period 
lesson that operated within the delivery of the entire non-Indigenous section. The 
first-stage lesson alluded to the pivotal teaching of the structure of the zoology 
Linnaean taxonomical system (section 5A.3.1–5A.3.2) (e.g., “This is the class of 
reptiles label”). The second-stage lesson concerned the participants exploring the 
non-Indigenous Linnaean system experimenting with loose labels (definition, name, 
picture labels: section 5A.3.3: e.g., “Point to the class of vertebrate reptile label”). 
The third-stage lesson symbolised the participants’ “give-back” expectation or here, 
for example, playing Bingo orders of the vertebrates and displaying their new 
knowledge (section 5A.3.4: e.g., “What order of the vertebrates is represented by the 
picture with a porky on the bingo board? Monotremata or monotreme”). Figure 6.10 
reviews one other mega-sequence or one three-stage lesson in regard to the teaching 
of the thirty-one orders of the vertebrates.  
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Figure 6.10. Mega-sequence of the didactic materials and orders of the vertebrates in non-Indigenous 
section 5A.3: Montessori three-stage lessons. 
Non-Indigenous section 5A.3: From disorder to order 
A sequence from disorder to order was discovered in the non-Indigenous 
section. Section 5A.3 was a story originating from a non-Indigenous taxonomical 
mayhem to a tidy or more categorised vertebrate view and ordered system, where the 
classificatory Linnaean structure was reconstructed (see Figure 6.11 below). The 
non-Indigenous teaching extended from generic to specific: with non-Indigenous 
narrative labels initially, loose name and picture of vertebrate labels afterwards, to 
the specific orders of the vertebrates. An important building block of the non-
Indigenous section was the First Knowledge of Vertebrates with the non-Indigenous 
narrative labels (section 5A.3.2) that hooked the participants because “Migalus also 
have stories, like the Murris!” (said Evale jr.). Also, the non-Indigenous zoology 
loose characteristic labels of the vertebrates (section 5A.3.3) progressively 
scaffolded and organised new knowledge for the participants. Section 5A.3.4 ordered 
the concepts for the students and crystallised the Linnaean view with the assistance 
of specific definition labels of the orders of the vertebrates contained within the 
FCoAK charts.  
Section 5A.3.4 
Task 1 
Taxonomical 
definitions of orders 
of vertebrate labels 
(individual work)  
First-stage lesson: 
Give the concept 
“This is ...” 
Section 5A.3.4 
Task 2 
Game 5, 4, 3 Points 
(revision; collective 
work); second-stage 
(“Point to ...”) and 
third-stage (“What is 
it?”) lesson  
Taxonomical names: 
new content = first-
stage lesson 
Section 5A.3.4 
Task 3 
(Combination of both 
Tasks 1 and 2) 
Memory/Snap/Fish 
games: revision in 
small groups (second-  
and third-stage  
lessons) 
Bingo Second Series: 
collective work 
revision (second- and 
third-stage lessons) 
(Kingdom, Phyla, 5 
classes of vertebrates 
and 31 orders of the 
vertebrates). 
Taxonomical 
definitions and 
orders’ names 
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Figure 6.11. Non-Indigenous section 5A.3: From disorder to order. 
Languages and animal classifications 
The study followed a natural progression, from the familiar Aboriginal 
Englishes (sections 5A.1 and 5A.2) weaved into the less familiar languages of SAE 
zoology classification and subsequent Latin lexicon, that is, from the kingdom to the 
thirty-one orders of the vertebrates (section 5A.3). The MCZ Program first valued 
the participants’ home languages such as the varieties of spoken Kriols and the many 
subtle variations of Aboriginal Englishes in the classroom (e.g., local expressions 
“Which mob belongs where? Where he belong, hey?”). Progressively, I introduced 
SAE science concepts and science lexicon (terms like vertebrate, vertebrae, classify, 
group, a set, kidney basin, scalpel, and porky-related lexicon such as common names 
of porky bones, etc.). This was followed by progressively valuing SAE classificatory 
labelling (reptiles, mammals, monotremes, Australian bustard, stork, crane, Short-
beaked echidna, etc.) and by sensibly incorporating Latin lexicon (Vertebrata, 
Reptilia, Mammalia, Monotremata, Sphenisciformes, etc.). The scaffolded sequence 
of work or the progression from Indigenous to non-Indigenous terminologies offered 
the participants a two-way bank of language expressions, of science concepts and an 
understanding of the Linnaean system. Figure 6.12 represents a respectful and 
culturally responsive way in Koora to approach the overwhelming classificatory 
zoology languages (SAE and Latin). The figure demonstrates sequential steps in a 
Establishing Latin 
context: Naming 
vertebrates and Latin 
lists  
Non-Indigenous section 
5A.3.1 
31 disparate non-
Indigenous vertebrate 
photo cards/31 name 
labels and 31 non-
Indigenous narratives 
Non-Indigenous section 
5A.3.2 
Loose label 
characteristics of the 
vertebrates and  
reconstruction of the 
Linnaean structure 
(kingdom, phyla, 
classes) 
Non-Indigenous section 
5A.3.3 
Towards an ordered 
non-Indigenous 
taxonomical Linnaean 
pyramidal construction  
(kingdom, phyla, classes 
and orders of the 
vertebrates) 
Non-Indigenous section 
5A.3.4 
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process during the study and the essential road travelled on the Indigenous bridge 
whilst crossing the “Mur-Mig River” into unknown non-Indigenous land.  
 
Figure 6.12. Daily challenges of classificatory languages: Travelling on the Indigenous bridge. 
Flood and drought sequence: Sections 5A.1–5A.2 and section 5A.3 
The flood and drought sequence refers to an early explorative approach 
(Indigenous section) as opposed to a more directive approach in the non-Indigenous 
Montessori section. The flood of the Indigenous section alluded to plentiful BHS 
Indigenous staff, Elders and KLIK in the science lessons (sections 5A.1–5A.2) and 
to the more dynamic state of the participants leading them to crossing cultural 
borders into one non-Indigenous Linnaean worldview. The flood also indicated the 
holistic views and understandings of nature of the local Indigenous people.  
In contrast, the drought of the non-Indigenous section referred to the 
centralistic view of nature and to the study in isolation of a single discipline called 
zoology. Fewer Indigenous members were present and little KLIK available during 
the science lessons with the exception that most of the thirty-one vertebrate photo 
cards represented on the FCoAK charts were from Koora and extracted from the 
Indigenous narratives. The drought also alluded to the sometimes disengaged and 
lethargic state of the participants early on in section 5A.3 because the SAE and Latin 
 
Foreign language:  
Introduction of EK 
Latin Linnaean 
taxonomical 
language: scientific 
names of porky 
bones and Latin 
names of kingdom, 
sub-phyla, classes 
and orders of 
vertebrates 
 
Taxonomical 
concepts and 
lexicon  
Naming science lab 
materials and 
vocabulary 
associated  with 
porky articulation, 
common names of 
porky bones, etc. 
Indigenous + Non-
Indigenous 
 
SAE concepts and 
vocabulary 
A set, a group, 
grouping, classify, 
classification, names 
of vertebrates like 
Short-beaked 
echidna  
 
“Which mob 
belongs where?” 
Plan and Pilot  
Indigenous 
section 
Valuing Indigenous 
home language: 
Spoken Kriols and 
Aboriginal Englishes 
and naturalising KLIK 
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non-Indigenous section only discussed a topic relevant to the information in the 
lesson without relating this to other areas of knowledge. 
Unhurried sequence: From known to unknown 
The zoology lessons followed an unhurried sequence during the Indigenous 
section. An unhurried element of the Indigenous culture that I needed to consider 
was that displaying good manners meant to be sensitive to “indirect manners” during 
informal conversation with BHS Indigenous staff and Elders. The following is an 
example of unhurried preparation used prior to the porky hunting expedition. Uncle 
Evale and Uncle Jolly possessed extensive and undeniable knowledge of local 
terrain, hunting grounds, porkies’ preferred grass and hiding places (into logs) as 
well as logistical expertise. The Culture teacher stated his argument in favour of a 
particular hunting region within the Koora boundary and waited for responses from 
surrounding adults and students, so a lengthy discussion would occur, making sure 
all parties were happy to have collaborated. The same principle applied when 
meeting informally at school or in the community where the Indigenous people 
respected everyone’s level of experience and knowledge.  
Learning in unhurried fashion is a sinuous path, from known to unknown, like a 
meandering river. Figure 6.13 exposes a metaphor with the local Moonda Gudda (the 
Spirit Protector, the local Creator of the landscape and waterways also called Rainbow 
Serpent by Indigenous people Australia-wide). The figure depicts the Moonda Gudda 
painted by the students during Uncle Wallace’s filming of his poem (pilot story 4 of 
section 5A.1). I could have initiated my research on day one introducing the unknown 
Western science and the non-Indigenous FCoAK charts with the Linnaean way of 
classifying the vertebrate world. However, I took an unhurried known cultural 
extension with a pilot (5A.1) and Indigenous section (5A.2). For instance, preparing 
for interviews was a deliberate process where an informal style of lesson delivery 
implied a brief conversation with the participants and was more collaborative rather 
than talking at/to participants. I argued for the necessity of using a sinuous path, 
initiating lessons from the known/cultural Indigenous zoology to the unknown 
Linnaean non-Indigenous taxonomical knowledge in order to: (a) reach better 
outcomes for participants; (b) observe participants’ definite engagement at cultural 
interface, develop their interest for zoology, and raise their independence level and 
concentration; (c) develop effective science teaching strategies; (d) equally celebrate 
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both IK and EK and entice participants to study two-way zoology and validate both 
knowledge production systems; (e) facilitate participants crossing of cultural borders; 
and (f) spark interest for local KLIK and participants’ own Indigenous identity (sense 
of being part of the Indigenous family).  
 
 
 
Figure 6.13. Painting of the Moonda Gudda, the Spirit Creator, representing unhurried sequence from 
known to unknown in the MCZ Program. 
An unhurried lesson sequence from known to unknown also occurred during 
the non-Indigenous section and supported the students’ self-belief. Figure 6.14 
exhibits an unhurried series of lessons within section 5A.3.3 from the theoretical 
lesson group discussion to the more practical loose labels and to the Bingo First 
Series (without the orders of the vertebrates). The non-Indigenous materials always 
first presented and reviewed participants’ prior experiences (known) then the lessons 
followed an upward trajectory (unknown). The sequence of the non-Indigenous 
taxonomical lessons in Figure 6.14 extended from the familiar to the unfamiliar with 
the same Linnaean concepts but re-presented with different materials.  
 
Figure 6.14. Unhurried sequence from known to unknown in non-Indigenous lessons. 
Section 5A.3.3 SAE and 
Latin 
Theoretical lesson: Two 
A3 size templates 
(kingdom, phyla, 5 
classes of vertebrates) 
Section 5A.3.3 SAE and 
Latin 
Practical lesson: Loose 
characteristic labels of 
the vertebrates and 
construction of the 
pyramidal Linnaean 
structure  
(kingdom, phyla, 5 
classes of vertebrates) 
Section 5A.3.3 SAE and 
Latin 
Bingo First Series  
(kingdom, phyla and 5 
classes of vertebrates)  
2. Pre-evaluations 
1. Plan and Pilot 
lessons 
5. Compare 
Indigenous and 
Non-Indigenous 
lessons 
6. Post-evaluations and 
concluding lessons 
4. Non-Indigenous 
lessons 
3. Indigenous 
lessons 
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6.3.3 Literature and theme: Effective sequencing  
Killen (2009) emphasises effective sequencing and states that “teachers should 
help students to relate new information to what they already know. Learning is easier 
for students when their teachers carefully structure new information” (p. 119). In this 
sense, didactic learning is a teaching and learning approach where students have a 
foundation of knowledge and this knowledge is explored in further detail 
(Educativ.info, 2006). The sequences and the materials in the MCZ Program 
scaffolded participants’ previous knowledge, from known to unknown, and this 
process is supported by Harrison (2008). Perso (2012) claims that “it is clear that 
when students can make connections to the curriculum through what they know, 
their culture and their experiences, they are more engaged and learn better” (p. 42).  
Killen (2013) discusses a holistic interdisciplinary approach, stating that “very 
few important things in the world … can be understood thoroughly from the narrow 
perspective of a single discipline or subject area. Yet much of our teaching, 
particularly at high school, has traditionally placed learning into subject boxes” 
(p. 75) with tags such as Zoology. These gammon partitions focus more on the 
differences between subjects rather than the resemblances between them.  
According to Stack (2011) holistic patterns of teaching involve all aspects of a 
person’s knowledge, including familiar and known culture and identity, to learn a 
topic. Ezeife (2003a) contends that holistic-oriented learners tend to learn best by 
focusing on how things are interrelated, that students require the learning material to 
be presented all at once (simultaneously), and that this enables the learner to see the 
whole picture before its parts. With regard to the sequence, “a holistic approach to 
learning should be implemented with opportunities for practice and extension” 
(Schott, 2005, p. 50). Hanlen (2010) states that, consequently, linear and circular 
ways of knowing “produce difficulties for Aboriginal students when they enter 
formal school education and for teachers who may not realise that their teaching 
strategies … are often not producing successful literacy and educational results” (p. 
3). Many other authors believe Indigenous students are often holistic learners 
(Harrison, 2008; Ledoux, 2006; Yunkaporta, 2009) and these authors associate 
holistic instructional approaches for Indigenous students as a way to develop self-
esteem and confidence. Mainstream non-Indigenous one-way science education 
denuded of any reference to the Indigenous worldviews and with little involvement 
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of local people seems like an alien culture. Findings suggest that creating culturally 
relevant learning environments aligned to local worldviews in Indigenous science 
education also contributes to better family involvement (Barnhardt & Kawagley, 
2008; Hagiwara, 2002) and student engagement, strong Indigenous identity and 
motivation (Beresford et al., 2012; Perso, 2012; Sutherland & Swayze, 2013).  
Osbourne (2001) links teaching and local worldviews of Indigenous students to 
the sequence of experiential learning. Experiential learning means learning to 
physically manipulate things and see and hear about concepts they are learning, 
preferably in a natural setting. The author adds that making connections between what 
they are learning and the known – their experiences at home – are important as well as 
building community links and seeking assistance and support of local Indigenous 
people. Some of the holistic materials in this study (porky and narrative lessons) also 
built trust in students as they increasingly gained confidence in me and in the materials 
because they succeeded and were able to complete tasks.  
In terms of sequence and unhurried Indigenous lessons, a feature of Aboriginal 
English is the use of indirectness when making certain requests. These requests 
would be gently brought into the conversation, in order to encourage the participant 
to feel more relaxed and willing to talk. Indirectness is usually seen as a soft 
approach, not so demanding, so the speaker or initiator of the conversation is not 
perceived as being so bossy (Ober & Bat, 2007, pp. 68–69).  
From one Montessori lesson to the next (section 5A.3), there was a cyclical 
sequence or a technique of performing the zoology lessons to progressively build up 
participants’ interest, engagement, self-esteem, enthusiasm, motivation, confidence 
in SAE, and Eurocentric zoology skills and knowledge. This was achieved through 
the use of the Montessori teaching technique (Montessori, 1967a, pp. 156–158) of 
the three-stage lessons or the three-period lessons, as described in section 3.2.4. This 
three-stage sequence was used as both a micro-sequence and a mega-sequence in the 
MCZ Program, as discussed in section 6.3.2. 
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6.3.4 Diagrammatic model 
 
Figure 6.15. Effective sequencing in the MCZ Program.  
6.3.5 Theme summary and model (theme’s impact) 
Figure 6.15 is used to show relationships of concepts or components to a 
central idea in a cycle. The figure refers to the extent of success the Koora student 
participants achieved through a positive interaction between the sequences in the 
classroom. Furthermore, shame may be restrained when all sequences or a 
combination of some of these is addressed. These sequences implied an Indigenous 
pedagogy based on freedom to voluntarily engage in the zoology lessons. I created 
an attractive environment and as the sequences were respected, it eventually led 
students to task completion, improved their concentration, raised their independence 
and instilled a love of zoology.  
6.4 THEME 4: RICH PEDAGOGY  
6.4.1 Definition of the theme 
Pedagogy was obviously a critical theme. A warm instructional style and high 
personal relationships were critical for the delivery of lessons to Indigenous students. 
Success and 
Sequences 
MCZ Program 
sequence: three-
stage lesson 
(Indigenous and 
non-Indigenous) 
Mega-sequence 
(within one section) 
Micro-sequence 
(three-period 
lesson) 
Montessori 
technique of lesson: 
3 stages 
1. Sense  
2. Recognise  
3. Remember 
From disorder to 
order 
Language – animals:  
Local forms  
SAE 
Science lexicon  
Latin 
Flood and drought: 
Extent of 
Indigenous 
involvement and 
KLIK 
Unhurried 
sequence: from 
known to unknown 
280 Two-way strong: A study of vertebrates using Queensland Indigenous knowledges and  
Montessori Linnaean materials to engage Indigenous secondary school students 
The BHS Indigenous staff and my personal concern for the students meant that the 
teaching became an intensely personal relationship. A flexible student-centred 
approach delivered individual lessons to whoever was ready at any time during the 
day. Four key Montessori teaching and learning principles were applied via the 
lessons: freedom, concentration, respect for the students and independence. 
Generally, the student participants were always ready to engage in zoology lessons 
for various amounts of time at varying degrees of intensity, and this was accepted. 
As long as I offered freedom to participate, presented at least two choices of work 
and was calm and happy, the students seemed to engage and concentrate willingly. 
Materials during the zoology lessons came under four variations: (a) 
Indigenous communal or social materials accessible to participants like the porky 
and local zoology narratives;  (b) didactic materials of the non-Indigenous section 
5A.3 (e.g., thirty-one loose animal photo cards, name and definition labels of the 
FCoAK charts);  (c) technical materials (e.g., ICT equipment such as DVR to record 
Elders’ voices during interviews, video camera, computer program [Movie Maker] to 
produce both Koora DVDs); and (d) human resources materials such as the 
supportive presence of a non-Indigenous visitor, Elders’ visits for interviews or 
administrative BHS Indigenous staff helping students plan the Elders’ interview 
protocol for collecting local narratives.  
Pedagogy meant that in order to entice student participants, all eighty-three 
zoology lessons contained key elements: (a) kinaesthetic materials and visual aids; 
(b) the “beautiful and colourful” materials on red velvet fabric; (c) two-way materials 
and balanced education: Indigenous and non-Indigenous materials; (d) familiarity of 
non-Indigenous materials: scaffolding zoology materials; (e) lesson delivery: clear 
instruction; (f) pace of instruction as a teaching strategy; (g) individual, pair and 
collective work; (h) repetition of lessons: muscular memory; and (i) learning of 
classification as a concept.  
6.4.2 Justification of rich pedagogy from Appendix CD5A and Chapter 5  
Kinaesthetic materials and visual aids  
Visual aids and hands-on materials constructed with attention to detail attracted 
students and, as a result, they concentrated for extended periods of time. Five 
examples are as follows: (a) eighty (80) minutes painting with traditional owner, 
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uninterrupted and engrossed in total silence, section 5A.1.2; (b) over ninety (90) 
minutes of intent focus to lure the monotreme into range during porky hunting, 
section 5A.2.1; (c) porky articulation of fifty (50) minutes per session, section 
5A.2.2; (d) loose labels pyramidal reconstruction of thirty to forty (30–40) minutes, 
section 5A.3.3; and (e) bingo orders of the vertebrates, sixty (60) minutes per 
session, section 5A.3.4; just to name a few examples. The participants were engaged 
and interested in the materials (see participants’ perceptions of the MCZ Program 
surveys, section 5A.4).  
In order to stabilise relationships between the students and I, and secure their 
trust, visual assistance to student participants was utilised: (a) to introduce 
terminology (e.g., lists of Latin terms on a series of laminated cards to name new 
vertebrate species); (b) to sum up ideas (e.g., the Montessori vertebrate materials – 
the long rod and small segmented wooden rods to define the concept Vertebrata after 
the articulation of porky); or (c) to consolidate knowledge (e.g., taxonomical bingo 
games). Sixty out of the seventy-five lessons delivered to the student participants 
(60/75 or 80%) contained some visuals and hands-on materials. See Excel 
spreadsheets in Appendix CD6.2 and Appendix CD6.3 (VL – Visual Learning) to 
view the control chart showing all zoology lessons in relation to the use of visuals 
materials).  
The “beautiful and colourful” materials on red velvet fabric 
The “beautiful” materials always rested on a red velvet fabric mat to recall the 
blood of the vertebrates. This sight enticed students to participate because the materials 
were highlighted on the teaching site, always making sure of having no clutter on the 
velvet mat. The attractive and visually appealing, aesthetically pleasing materials 
engaged participants as they repeatedly commented on the colourful materials. The 
following example demonstrates the positive impact the materials had on the 
participants. Evale jr. asked excitedly: “Sir, you prepared these materials for us?”  
Two-way materials and balanced education: Indigenous and non-Indigenous 
materials 
The two-way Indigenous and non-Indigenous materials were a culturally 
responsive pedagogy concerned with presenting a balanced education. The BHS 
Indigenous staff and I consciously used a two-way approach in order for the students 
to celebrate, first and foremost, their Indigenous identity and Koora heritage and 
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facilitate a smooth passage to cross the cultural bridge. I alternated non-Indigenous 
and Indigenous materials (see Figure 6.16). On the one hand, the figure below refers 
to the Indigenous section and Indigenous materials or enhancement of Koora sense 
of belonging and understanding of the Koora identity and history. On the other hand, 
the non-Indigenous materials of section 5A.3 highlighted below refer to the 
enhancement of the non-Indigenous Linnaean taxonomical identity.  
 
Figure 6.16. Two-way materials and balanced education: Indigenous and non-Indigenous materials. 
The holistic Indigenous and non-Indigenous didactic materials presented two 
opposed yet complementary types of materials. Overall, student participants were 
interested in both the non-Indigenous and Indigenous materials because of the 
freedom: (a) to repeat an exercise and to be able to re-use the materials as often as 
they wished because the visual aids were freely left available on the shelves, (b) to 
work until satisfied for an undetermined duration of time, and (c) to work with 
whomever they liked and wherever they preferred. Participants always had the 
freedom to further explore the apparatus of their own accord, in more detail, if the 
materials were available on shelves at that moment. Even though the non-Indigenous 
materials were not as significant by Indigenous students’ standards or not close to 
their everyday reality, they still made positive remarks about them (see students’ 
perceptions of the MCZ Program survey-questionnaire of section 5A.4). 
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Familiarity of non-Indigenous materials: Scaffolding zoology materials  
The non-Indigenous materials were scaffolded and surprisingly familiar to the 
students. Their familiarity with the vertebrate materials was helpful to them because 
they recognised local fauna in them. The materials eased the participants into the 
Linnaean system. One intricate aspect about the materials was that most of the 
popular Koora vertebrates featuring in the collected Indigenous narratives formed the 
core Montessori materials of the taxonomical non-Indigenous lessons in section 
5A.3; for example, the thirty-one loose animal photo cards of the First Knowledge of 
Vertebrates (section 5A.3.3), FCoAK charts (section 5A.3.4) and first and second 
series Bingo (kingdom, phyla, classes and orders of the vertebrates). Therefore, the 
Linnaean non-Indigenous materials possessed an Indigenous component since most 
of the vertebrates were familiarly located around Koora.  
An amalgamation of two different types of non-Indigenous materials were 
scaffolded during the non-Indigenous section and built up a zoology repertoire. The 
process smoothed the participants’ transition from Indigenous to the non-Indigenous 
Linnaean taxonomy. In Figure 6.17, an upward trajectory represents a combination 
of alternate Montessori-prescribed and my created materials. Overall, the non-
Indigenous section (5A.3) was composed of five subsections and three of them could 
be described as intermediary lessons (sections 5A.3.1, 5A.3.3 Bingo First Series and 
5A.3.4 Bingo Second Series) because they complemented the scripted Montessori 
zoology taxonomical curriculum (sections 5A.3.2 and 5A.3.4 FCoAK charts – dark 
grey cells). The figure shows groups of information or sequential steps in a process, 
or workflow. It emphasises the interaction or relationships among the groups of 
information. 
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Figure 6.17. Non-Indigenous section 5A.3: Montessori-prescribed and researcher-created materials. 
Lesson delivery: Clear instruction  
Clear instruction in the delivery of the lessons with limited amount of words 
assisted in “decluttering” the teaching site, unobstructed with long directives. Clear 
instructions corresponded to first stating the correct name of the material and its aim 
and sought out students’ engagement. Presenting an uncluttered teaching space 
meant that the visual materials were devoid of extra potentially distracting words, of 
congested charts with definitions, names or materials having too many picture labels. 
Clear instructions and concise information was a feature of both Indigenous and non-
Indigenous sections in the MCZ Program and it meant that I always promptly guided 
student participants in the correct use of materials following the Montessori three-
staged lessons. The Montessori first-stage lesson of the materials corresponded to 
“clear instructions” (e.g., “This is the label of the order of the vertebrate 
Monotremata …”).  
For Indigenous students, clear instruction delivered to individuals was 
something they appreciated, like any student. BHS student participants generally 
lacked confidence and were so afraid of failing that they were sometimes “too 
shamed” to even try something new. Clear instructions supported participants to be 
more successful when going it alone as they clearly knew what they had to 
accomplish and knew how to use the materials. For instance, during the delivery of 
the FCoAK charts lessons (section 5A.3.4), brisk demonstrations occurred on how to 
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use the loose-label materials. Clear instruction helped students feel confident about 
the materials. Thirty-six out of the seventy-five lessons delivered to the student 
participants (36/75 or 48%) contained particular attention to a clear delivery. (See 
Excel spreadsheets in Appendix CD6.2 and Appendix CD6.3 for a breakdown of 
figures for all lessons.)  
Pace of instruction as a teaching strategy 
The Montessori environment encourages students to work at their own pace 
and this plays a direct role in learning (Elkind, 1967; Montessori, 1965). In this 
study, pace of instruction is linked to the limited number of words stated at 
introductions of lessons and refers to the minimum duration of time taken to develop 
conceptual understanding in zoology lessons. The group and the one-to-one lesson 
deliveries equated to less tension between teacher and students because they had the 
freedom to initiate, conclude or resume work of their own accord and also because of 
adjustment of the pace of the lessons.  
The Koora students did not experience a forced pace of instruction but the 
MCZ Program focused on knowing the Indigenous zoology to learn, how and why 
they needed to learn it and where they needed to go in the community to learn more 
zoology. Some zoology materials presented meant that students at times were largely 
tentative listeners, such as the theoretical lessons of the non-Indigenous section or 
the initial presentation on the use of Latin in the zoology discipline. At other times, 
however, like in the case of the porky or narratives series of lessons, students were 
active inquirers. The lessons were mostly focused on what the students did, learned, 
understood or said rather than what I did. This considerably reduced the pace and 
analysing how a response was obtained became more important than getting through 
quantities of zoology content which was not the focus in the classroom. The focus 
was on maintaining each individual student interest and engagement so more time 
could be spent on inquiring into the local vertebrates. A reduced pace with a deeper 
level of understanding was favoured. In Indigenous terms, the zoology learning in 
the MCZ Program was about the strength model rather than failure or right or wrong 
answers. The porky story was not about getting it right or about failure but about 
celebrating students’ successes and culture. The MCZ Program and the pace of 
lessons was programmed by the process and thinking more deeply about open 
zoology questions asked, such as: “How do we interview Elders? What questions do 
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we ask the Elders? What manners do we adopt when in the presence of Elders?” 
Students needed time to discuss their answers and their questions, and to ensure 
those who needed more time to think about a piece of material were not left behind 
in terms of their zoology learning. The pace for reflective learning referred to time 
provided for Indigenous students to reflect on their learning.  
The BHS Indigenous staff naturally supported students’ reflective learning by 
altering the pace of discussions appropriately, for instance in the co-construction of 
the interview protocol prior to interviewing Elders. The reduced pace process of 
voting for either Method A or B, in section 5A.4 (comparing both methods of 
classifying vertebrates) enabled students to clarify the descriptions of their voting 
reasons with peers, and with the BHS Indigenous staff. The BHS Indigenous staff 
provided sufficient time and plenty of demonstrations when and where necessary to 
support students’ thinking with the Indigenous storytelling (section 5A.1–5A.2), the 
porky hunting, the painting with Aunty Magma, Uncle Wallace and Uncle Jolly, just 
to name a few. This also enabled a natural extension of students’ zoology 
knowledge. The reduced pace was found to support the students with their learning.  
In summary, pace for reflective learning provided time for students to think 
about the importance of what they were learning and the “why” of zoology in Koora. 
It also provided opportunities for me to promote further challenges for students and 
built on from their current conceptions. The reduced pace for reflective learning 
created opportunities for students to communicate their ideas in their own time, 
according to their needs of the moment. The reduced pace of lessons developed their 
articulation of the local zoological language, starting from AE, and from the varieties 
of spoken Kriols, to SAE and the particular Linnaean Latin classificatory lexicon, 
therefore supported the development of their self-esteem and local Indigenous 
identity because of taking into account their familiar languages.  
Individual, pair and collective work 
A balance of teaching approaches between teacher-centred (collective work) 
and student-centred (individual or pair work) was inevitable due to the variability of 
learning in Koora and due to absenteeism. Pair work (PW) during lessons meant 
cooperating with each other to complete a task or utilising each other’s strengths. 
Forty-five out of the seventy-five lessons delivered to the student participants (45/75 
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or 60%) contained some form of pair work or the use of a collaborative approach 
during the MCZ Program.  
Individual work (IW) and collective work (CW) were also integrated into the 
lessons. The Indigenous participants requested a balance between brisk collective 
and extended individual work to consolidate their skills. Twenty-six lessons out of 
seventy-five (26/75 or 35%) placed a strong emphasis on individual work and thirty-
six lessons out of seventy-five (36/75 or 48%) on collective work. (See Excel 
spreadsheets in Appendix CD6.2 and Appendix CD6.3 to view all lessons tagged 
IW, PW or CW.)  
Repetition of lessons: Muscular memory 
Repetition of concepts with the hands-on materials of the non-Indigenous 
section 5A.3 built muscular memory. The use of kinaesthetic materials over and over 
again, in participants’ own time, reinforced everyone’s conviction that they could all 
succeed and complete the tasks. Furthermore, repeating lessons was efficient in order 
to counteract irregular attendance patterns at BHS. Overall, sixty-two lessons out of 
seventy-five (62/75 or 83%) were repeated whilst attempting to cater for the 
prevalence of absenteeism. This meant that thirteen out of seventy-five lessons 
(13/75 or 17%) were completed in only one setting. Some of these lessons were not 
repeated simply because it was actually impossible to repeat them, such as outings 
outside Koora or the final invitation of Elders to present them the zoology materials, 
at the conclusion of the study. (See Excel spreadsheets in Appendix CD6.2 and 
Appendix CD6.3 to view exhaustive recording list of all lessons repeated – LR).  
Repetition of work played a critical role for all participants and the figure 
below epitomises this idea in the non-Indigenous section. Figure 6.18 reviews this 
idea via a pyramidal structure during the concluding non-Indigenous lessons of 
section 5A.3.4 (orders of the vertebrates). The figure exposes the triangle as a 
constructor of Linnaean zoology content with three main tasks and inherent 
repetition. 
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Figure 6.18. Pyramidal structure of zoology work: Repetition inside non-Indigenous section 5A.3. 
A repeating element from previous lessons was always carried on to the next 
zoology concept and material. This was a recurrent feature and pivotal element in 
engaging participants, especially in the non-Indigenous section with the foreign 
lexicon. A recognisable amount of zoology lexicon, transported from lesson to lesson 
was critical to encourage and stimulate zoology interest. This process deliberately 
“naturalised” the non-Indigenous identity and the Montessori Linnaean zoology 
views and understanding of nature. Figure 6.19 exemplifies an interconnected 
process of repetition and displays a sample of the recognisable amount of vocabulary 
from lesson to lesson.  
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Figure 6.19. Recognisable amount of zoology lexicon from lesson to lesson. 
Learning of classification as a concept  
Initially, I observed confusion, misunderstandings and indecisiveness from the 
uncommitted student participants and IEWs about the concept of classifying in 
section 5A.1 Plan and Pilot lessons. The four pilot narratives of section 5A.1 
unsettled the participants in regard to the classification notion. Subsequently, I was 
able to retrieve some local expressions during ad hoc interviews with BHS 
Indigenous staff and students themselves, replacing confusing non-Indigenous 
terminology such as “classifying”, “a set” and “grouping”, with more appropriate 
vernacular catalytic statements like “Which mob belongs where” for the participants 
to understand classificatory exercises. The familiar home languages enticed the 
participants to engage in future tasks and gave them direction and purpose. From 
then onwards, the students were unperturbed with classificatory lessons starting from 
the rock collection classificatory exercise and the grouping of the thirty-one animal 
photo cards of seven narratives at the conclusion of section 5A.1.  
6.4.3 Literature and theme: Rich pedagogy 
“Culture and Pedagogy go hand in hand” (Malin, 2003, p. 246). The idea of 
“shared experiences” is about connecting past experience or Indigenous everyday 
knowledge of the students into classroom teaching. Malin (2003) discusses a model 
that involves teacher and students sharing real-life experience together and going 
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back into the classroom to talk about their experience (pp. 262-263). Schott (2005) 
discusses her pedagogy and her research experiences in Koora in similar terms. The 
pedagogy must reflect the students’ local reality: “experiences should reflect real-life 
situations to enable the students to see relevance in what they are learning” (p. 50). 
The porky lessons and recording of narratives were authentic collaborative tasks that 
were created from the participants’ real-life experiences.  
Informal learning style 
Indigenous and non-Indigenous learning styles and preferences may be similar 
or may differ greatly at times. However, contextualised Indigenous learning 
emphasises the notion of shared experience which refers to an informal learning 
style. Harris (1990) suggests that Indigenous students have been unsuccessful at 
school because of the response from teachers to their learning styles. In contrast, 
students react positively when the teacher responds to their informal learning styles 
(Harris, 1990), that is, when science learning occurs in appropriate informal 
environments in the bush. Other researchers also link informal teaching style to 
Indigenous children (Frigo, 1999; Hyde et al., 2010; Kanu, 2002; Yunkaporta, 2009). 
“Indigenous students learn best with an informal setting of co-operative group work” 
(Schott, 2005, p. 50) and students need to be “taught in an informal fashion by 
respected Elders” (Hyde et al., 2010, p. 75). Apart from an informal style of learning, 
Kanu (2002) identified the Indigenous student as a multidimensional learner whose 
competence peaks when instructional material is presented through stories, 
observation and imitation. Yunkaporta (2009) also adds that observation and 
imitation rather than verbal instruction and written approaches are favourable to 
Indigenous people.  
Two-way: Teacher-centred and student-centred approaches 
An integrated approach or a balance between teacher-centred and student-
centred approaches emphasises the experiences of students and is more sensitive to 
Indigenous learning styles. Perso (2012) claims that the literature focuses on 
pedagogies and teaching styles that are learner-centred with a scaffolding approach 
starting from the students’ milieu, students’ learning styles and most importantly, 
pedagogies specific to the needs of English as Second language/English as Foreign 
Language (ESL/EFL). In Koora, a one-to-one interaction was favoured in order to 
entice the students to participate. Sarra (2011a) reviews two main approaches to 
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education. Educators may be regarded as technicians or as promoting a liberatory 
agenda. The teacher technician views learning with pre-determined learning 
outcomes (technical aspects of teaching Linnaean content, the mechanics of 
constructing a lesson, the technicalities of the non-Indigenous section 5A.3). The 
alternative perspective is that education is seen as an agent of social change or a 
liberatory or emancipatory view of education (Plan and Pilot section 5A.1 and 
Indigenous section 5A.2). The MCZ Program embraced both. Hyde et al. (2010) 
claim in regard to teaching approaches:  
In classrooms that employ a balance between traditional and student-centred 
approaches to teaching, all students will have access to the means of 
participating in the construction of knowledge. These classrooms will 
provide opportunities for students’ “ableness” to be recognised and for them 
to take up the identity of learner in the multiple literacy contexts embedded 
within school curricula. (p. 135) 
The Montessori kinaesthetic materials or visual aids  
Montessori would have said that kinaesthetic materials must be attractive, 
coloured, bright and well proportioned: “The material will attract the child, just as in 
nature colored blossoms attract insects to drink the nectar which they conceal” 
(Montessori, 1967a, p. 103). Dr Miller also states that Montessori materials and 
lessons are always made relevant to the culture in which the school is located. For 
instance, animal examples are always first taken from the familiar surroundings of 
the school and local community (Dr J. Miller, personal communication, June 2006). 
Kinaesthetic materials aid learning according to Piaget (Berk, 2009). In the MCZ 
Program, participants’ skills in visualisation needed developing and materials were 
developed that could be handled and observed aiding in the gradual process of 
internal visualisation.  
Local resources 
A successful education for remote Indigenous children requires the teacher to 
validate local resources and Indigenous knowledge (Fogarty, 2010) in order to 
connect the learning to the local aspirations of the community. Culturally responsive 
science material has been signalled as a very suitable means towards cultivating 
motivation and ameliorating the lack of achievement of Indigenous students in the 
sciences (Aikenhead, 1997; Brayboy & Castagno, 2008). In Australia, Linkson 
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(1999) and Perso (2012) affirm that there is a great need for culturally appropriate 
curriculum support materials and there are few culturally responsive science 
materials available for teaching Indigenous Australian students. The aim of utilising 
two different Indigenous and non-Indigenous materials in the MCZ Program was to 
bring a balance in the program. Materials are needed because “generic science 
programming has not served Indigenous communities well in the past, whether these 
communities exist in the inner-city or on Indigenous lands” (Sutherland & Swayze, 
2013, p. 175). Science curricula mainly based on a Western worldview are not 
adequately supporting Indigenous people (Aikenhead, 2006).  
Succinct and clear teaching of the Montessori three-stage lessons 
The Montessori Technique of the lesson (three-stage lesson) encourages 
teachers to be succinct and to pronounce the words very distinctly during the first-
period lesson (Montessori, 1967a). Montessori also recommends that the teacher 
speaks loud enough so that the various sounds that make up a word may be clearly 
and distinctly heard by the child. In terms of zoology terminology, the lesson should 
endeavour to establish an association between a name and its object. The lesson and 
“both object and name should strike the child’s understanding at the same time but 
only the name itself, and not some other word, should be pronounced” (p. 156).  
Most importantly, the Montessori three-stage lessons also value the importance 
of building a relationship with participants. Freedom of choice in the MCZ Program 
predisposed the students to gain some responsibilities back for their learning and this 
greatly improved my relationships with the students. According to Sarra (2003), 
teacher-students’ relationship is a major pedagogical aspect in order to improve 
Indigenous students’ outcomes. “If the teacher knows a lot about the learner and their 
social and cultural context, then there is a greater chance that more meaningful 
learning and teaching will occur” (p. 23). This is also corroborated by MCEETYA 
(2000), Groome and Hamilton (1995), Beresford et al. (2012) and Purdie et al. (2000).  
Students engaged in learning if I made my expectations clear to students. Also 
the subject had to be interesting for the students. When students know what the goals 
are and when they see that the goals are attainable and useful, students will want to 
engage in learning and they will be enthusiastic learners (Killen, 2013). 
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6.4.4 Diagrammatic model 
 
Figure 6.20. Rich pedagogy model.  
6.4.5 Theme summary and model (theme’s impact) 
As a summary of the theme, Figure 6.20 visually presents the rich pedagogy 
used during the Koora study. The model refers to the extent of success achieved by 
the student participants when interaction between these pedagogical elements 
actually takes place in the classroom. The model highlights healthy principles of 
teaching and learning with the Indigenous students living in Koora and these 
principles responded to individual needs. These pedagogical principles enticed the 
students to work, to concentrate and led them to task completion. Furthermore shame 
was restrained when all pedagogical elements or a combination of some were 
respected in the lessons. Shame was one of my four daily challenges in Koora and is 
described in the next section. 
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6.5 THEME 5: TENDING TO DAILY CHALLENGES 
6.5.1 Definition of the theme 
Tending to four daily challenges was mandatory for me in Koora and these 
emerged from both Indigenous and non-Indigenous zoology classificatory sections of 
the MCZ Program. Four factors were omnipresent in each and every lesson at 
various levels depending on the moment and who was present. However, these same 
four factors were considered to be my own classroom battle and my own “demons” 
because I acknowledged that these challenges belonged to myself rather than to 
students. How I responded to these four pedagogical dilemmas and it made or broke 
the lessons. The following four non-Indigenous concerns were always openly 
acknowledged by the seven BHS Indigenous staff, by all students themselves and by 
myself: (a) absenteeism, (b) third space and the complexities at cultural interface, (c) 
student participants’ shame, and (d) researcher’s SAE language delivery in the 
lessons.  
The four apparent “master villains” were in reality a blessing because they 
allowed me: (a) to constantly seek cultural support and alliance with BHS Indigenous 
staff; (b) to individualise lessons or to attend to students’ individual needs so as to 
better understand the four challenges; (c) to individually re-teach sections or entire 
lessons in more culturally responsive ways; (d) to rephrase and synthesise the science 
concepts; (e) to let the materials do the talking and the delivery; (f) to create new or 
modified Montessori materials, better adapted to the Indigenous mob; and (g) to 
learn to remain silent, in the face of students’ SAE adversities and be patient for the 
students’ will to act of its own accord.  
6.5.2 Justification of tending to daily challenges from Appendix CD5A and 
Chapter 5  
Absenteeism 
Repeating lessons as students attended class helped to alleviate the pressure of 
absenteeism. This was reviewed in detail in Chapter 5.  
The third space and the complexities at cultural interface  
Acknowledging the third space complexities at cultural interface was a 
challenge of massive proportion for me, yet a somewhat familiar one because of his 
upbringing in Quebec learning Canadian English. This challenge concerned the 
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Koora cultural complexities at the interface between Indigenous and non-Indigenous 
knowledge system productions. I originally imagined that three spaces existed: 
Indigenous, non-Indigenous and the intersection of both (or cultural interface). The 
space at the junction was initially simply seen by me as a concrete series of keystone 
porky and narrative lessons linking Indigenous and non-Indigenous zoology 
classificatory systems. The third space was partly all of the “physical lessons” sitting 
at the junction of the Indigenous and non-Indigenous curriculum to facilitate the 
cultural passage for students. These lessons effectively allowed participants to step 
into “cultural border crossing” and walk onto the bridge leading to non-Indigenous 
land. In some ways, it was true that the monotreme (T. aculeatus) and local narrative 
lessons were sitting comfortably in the third space because of the inherent concept of 
Vertebrata and animal classification being elaborated at the conclusion of the 
porky’s articulation lesson (section 5A.2). However, soon it became apparent, 
listening to the seven BHS Indigenous staff, that these transitional or bridging 
lessons had deeper layers of political, spiritual, historical, linguistic, geographical, 
social, and cultural identities and complexities.  
The Indigenist research framework was the ultimate way to handle the cultural 
interface complexities in all sections. Various members of the local Indigenous 
Nations are still colliding on the streets of Koora today because of these inexplicable 
complexities created originally by non-Indigenous at settlement (Nakata, 2007; 
Phillips, 2012; Smith, 2012). Uncle Wallace commented on the genuine cultural 
complexities of Koora during the course of the study. He questioned: “Most people 
in the community call Koora home but they should not, really. Instead they should 
research where the true land of their ancestors is, where their parents and grand-
parents are from, and re-learn their customs, language and all” (Uncle Wallace, 
personal communication, April, 2009). This comment made me realise that today the 
third Koora space is in fact constituted of the local descendants of the fifty-two 
culturally different founding Nations (and seventeen different language groups) 
originally from all parts of the Queensland state. This meant that all students, Elders 
and BHS Indigenous staff themselves were actual descendants of one of these fifty-
two Nations incarcerated in Koora since 1927. The Indigenous web of relationships 
was a complex and vast terrain where each individual member tried to understand 
their own space as a member of their own Nation with their own set of cultural 
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beliefs and knowledge. As if this was not enough, this third space also comprised the 
new arriving Indigenous Nations from other regions around Australia or other 
visitors establishing themselves in the community.  
The culturally sensitive third space definitely impacted on the delivery of the 
MCZ Program and on classroom dynamics. However, the BHS Indigenous staff (and 
Indigenist research framework) were the “keepers of the flame” (the culture brokers 
or the culture makers) and they remained the essential link between the community 
members, the MCZ Program, the Indigenous students and myself. On the one hand, 
Elders and BHS Indigenous staff were the spiritual connectors at the junction 
between Elders, students, history of the place Koora and both sets of knowledge 
production (Indigenous KLIK and non-Indigenous EK). On the other hand, the porky 
and zoology narratives were the pragmatic and concrete mediators.  
Figure 6.21 demonstrates the complex interrelationships between the various 
mobs, the Indigenous Nations’ histories in Koora and today’s descendants of the 
original founding fifty-two Nations. Two-way learning meant the criss-crossing lines 
on the pin cushion figure representing all the inexplicable and explicable factors 
affecting favourably (or not) the interaction between an Indigenous person and 
myself. There existed many variables and possibilities located at cultural interface 
affecting the meetings positively or negatively. Firstly, the star in the middle 
represents one single meeting between one Indigenous community member, 
descendent of one of the local Indigenous Nations and me. The figure also illustrates 
the potential other Indigenous persons who joined the discussion at any one time. 
Each member represented their own identity as a Nation, each one endeavouring to 
understand who they were, where they were from and what was next for their 
cultural future (Nakata, 2008). One zoology meeting in the Koora community meant 
that each Indigenous member had a particular perspective about his/her own Nation 
or his history or her understanding of Indigenous Koora culture which renders the 
Indigenous zoology situation and traditions very complex in the classroom for me, if 
one does not want to offend anyone. Therefore, the third space meant that there was 
not one encompassing and homogenising Indigenous traditional culture that all 
Koora members commonly pursued because people from many different Queensland 
regions were amalgamated from various places: plains, coastal, rainforest, desert 
mobs, and so on.  
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Figure 6.21. Pin cushion: Complexities at cultural interface. 
Student participants’ shame 
A third substantial concern for any teacher operating in a Koora classroom 
environment is students’ shame. Tending to daily challenges meant considering the 
potentially spiralling downward effect of shame in the science class. Shame seemed 
to be affecting the participants’ personal development (self-esteem) and academic 
performances (Harris, 1990). First, the following respected Elders confirmed that 
shame originated from the behaviour of the past colonising powers and brutal 
government laws that Elders called “Living under the Act” (see local Elders’ 
perspectives of shame in Appendix CD6.4). The fluidity of a zoology lesson was 
often attenuated or even the enthusiasm shattered in an instant because of shame. 
Shame was contagious amongst students and often seriously impeded the 
development of a lesson. A small dose of shame was usually sufficient to bring the 
flow of a lesson to a standstill. A lesson carried constant subtle traces of shame when 
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for instance students sometimes felt other students were observing them. For me, it 
was also sometimes rather difficult to locate the “offenders” that caused it in the first 
place (that is, a classmate, my words, expressions, behaviours or gestures). Shame 
was a situation that had the potential to rapidly escalate and make the students feel 
very inadequate in the skills required to perform a task. Shame also appeared when 
there was a task they judged could potentially make them fail. Sometimes students 
were fearful of making mistakes so they would rather not engage.  
Shame also occurred when a task involved students in performing actions not 
usually executed by community members (e.g., wearing a lab coat during a science 
porky articulation lesson, displaying a new skill, stating non-Indigenous SAE or 
Latin words or expressing science concepts not usually spoken in the home 
languages). Shame also occurred when students were required to take a position or 
express an opinion during group lessons (e.g., section 5A.4 – comparing Indigenous 
and non-Indigenous classificatory systems and voting). A potent dose of shame was 
hazardous for any neophyte or even any experienced teacher and was omnipresent 
during most, if not all of the zoology lessons; however, sometimes in such a small 
dose it was not quite enough to inhibit the learners, especially if my relationship with 
the students was reasonable. The better the relationship was with me, the less shame 
reverberated in the class. 
To me, shame, shamed, shame-job, or other terms are realities in any social 
interaction where any Indigenous students, adults, IEWs or Elders are expected to 
participate, especially if non-Indigenous are running the show. Whichever non-
Indigenous (whitefella) is interacting with Indigenous people, needs to be cross-
culturally aware of this and all the other possible cross-cultural and Indigenous 
factors. Any non-Indigenous person going into a cross-cultural situation with 
Indigenous needs to undergo cross-cultural training in that area. To ignore or reject 
the presence of the shame factor and all the other factors is to be blatantly racialist. 
An essence of shame exists in every Indigenous/non-Indigenous interaction, even 
more so if the non-Indigenous acts and talks as if the Indigenous has no other culture 
than the imposed non-Indigenous one. By including shame as an important impacting 
factor, the research is giving full recognition to the community culture with which 
the student participants were flavoured. 
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A lesson of the MCZ Program has been tagged “shame” (SH) when a 
substantial amount of shame was displayed by participants. Forty-six out of the 
seventy-five lessons delivered to the student participants (46/75 or 61%) contained 
very strong traces of shame that required my immediate attention or from Indigenous 
BHS staff or from Elders (see Appendix CD6.2 and Appendix CD6.3).  
In this study, shame appeared to be attenuated by three factors: (a) Indigenist 
research framework, (b) pedagogical strategies, and (c) teacher’s SAE language 
which is the last of the four challenges described here. The number one approach to 
combat shame was to have the BHS Indigenous staff, community adults or Elders 
involved in the teaching. Eradicating shame required definite support from the BHS 
Indigenous staff. Indigenist research framework and the Indigenous’ voice were 
privileged on continual occasions. This was undeniably the most efficient weaponry 
to tackle shame.  
My many relentless pedagogical attempts to stabilise shame were the second 
most efficient tool. In order to accentuate engagement, I trialled the below-
mentioned strategies to counteract shame’s potent negative impact. Surprisingly, for 
me, it was actually possible at times to sensibly isolate the shame factor, alleviate or 
even annihilate it by using pedagogical mediators between myself and students: 
(a) presence of visual aids; (b) repetition of notions with different visuals each time 
to renew interest (variation of materials or variation of the lessons or games), 
deliberately rephrasing zoology lexicon, restating directives and concepts; (c) 
working collaboratively with students and presenting lessons like a dialogue or a 
story; (d) individual lessons on offer or assistance to the participants at any time, 
even lunch time if necessary; (e) freedom; (f) my desire to build a genuine 
relationship with the students; (g) reinforcement of students’ prior zoology 
knowledge and memory recall (reinforce previous concepts by showing previous 
lesson materials); (h) clear instruction during the non-Indigenous section, the use of 
exact vocabulary to explain a big idea (Montessori three-staged lessons: “This is the 
label Monotremata and it means …”); (i) reduced pace of lesson delivery by 
breaking down Montessori lessons and generating new materials; (j) finding or 
inquiring about authentic selection of words close to everyday reality of the 
participants (e.g., “which mobs belong where?”); (k) at times being silent to allow 
participants time to process the zoology concepts; and (l) concise instruction and the 
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limited amount of words at introduction times. Limiting the number of words at 
introduction time (transcribed on instruction cards) swiftly engaged the students with 
well-rehearsed directives to participants. 
Teacher’s SAE language  
My selection of words to explain an activity and SAE language was the fourth 
daily challenge. However, it is to be noted that during the out-of-school context, that 
is, during the porky and narrative lessons and actual Elders’ interviews for narratives, 
no language concerns occurred because the teachers were the local heroes. The 
Elders and BHS Indigenous staff with the spoken Kriols and the variety of 
Aboriginal Englishes respectfully co-habited with SAE. SAE was a factor that 
potentially either attenuated or accentuated shame. I consciously attempted to 
counteract the language aspects in all eighty-three lessons to the best of my abilities. 
During the classroom lessons, my language attention was turned toward: (a) SAE 
and Latin, (b) restating, and (c) local forms of language.  
From my perspective, combating SAE language was achieved by simply 
aiming to be more culturally responsive to spoken Kriols and AE student participants 
during the lessons. SAE, the science zoology notions and Latin Linnaean lexicon 
were gently scaffolded into the materials so as not to quickly overwhelm participants 
or clutter the teaching site and by the same token, avoiding the shame factor. The 
well-considered and sparing use of Latin and Greek classificatory lexicon within one 
zoology lesson was essential to the engagement of Indigenous students. It always 
meant that I attempted to balance the amount of words in SAE and Latin expressions, 
for instance in the presentation of the non-Indigenous zoology narratives.  
Re-stating meant consistently slowly repeating and rephrasing concepts like 
Vertebrata or presenting them under different formats to review the zoology 
definition labels of the orders of the vertebrates. The same classificatory language 
was carefully repeated at regular intervals throughout the lessons. This strategy was 
successful because it gave direction to the MCZ Program and helped with the fluidity 
of the lessons. I weaved and reiterated on numerous occasions the SAE language 
during the course of the study, for instance:  
When we group or sort animals, we put them into a set. A set is a group of 
something (animals) that are similar in some way. When we sort animals, we 
look for animals that are the same in some way. We also look for animals 
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that are different in some way. When we have a family, we have a set and 
we have things that are the same.  
The BHS Indigenous staff always encouraged local forms of language. I 
always attempted to take consideration of the participants’ expressions and accepted 
home forms of language via BHS Indigenous staff for a more balanced approach, 
that is, not only utilising the non-Indigenous SAE and Latin words overwhelmingly. 
For example: “Which mob belongs where? Where he belong, hey? Which mob dis 
wun belong, eh? Where ’e go, eh? Where ’e belong? Dis fella go where, eh?”. 
6.5.3 Literature and theme: Attending to daily challenges 
Beresford et al. (2012) discuss cultural competency framework to illustrate one 
way of bringing Indigenous knowledge and Western knowledge together in a 
meaningful and practical manner in order to bring about better outcomes for 
Indigenous people (p. 381). Cultural competency and better outcomes mean that 
shame must be respected and not be overlooked or discarded or judged by non-
Indigenous in schools. In this way, when respected and acknowledged, shame may 
retreat for a while.  
Inadequate preparation, distance from family and community support, lack of 
local support, poor literacy levels, and shame at not succeeding lead many young 
Indigenous people who are disadvantaged to drop out (MCEETYA, 2001). “Some 
people don’t like to speak up, and they shame, they might think they going to say 
something wrong, like I do [laughter] (WMC)” (Lawrence, 2006, p. 16). 
It is my opinion that many Indigenous people react to embarrassing situations 
by feeling shame, both for themselves and for the people who created the 
embarrassment. However, there are educators and policy-makers who believe that 
some Indigenous students experience others’ conduct in the same way as mainstream 
students. Godfrey et al. (1999) reported the assertions of a principal of a school who 
prefers to think that children and staff at his school do not have shame. The school 
does not believe in shame. The principal assumes that the children do not speak any 
other language and that Nyoongar, a local language, was gone a long time ago. 
Finally, the principal claims that children simply need to read and write.  
In order to minimise teachers’ challenging behaviours in class, Killen (2013) 
recommends making learning relevant and significant for students by showing how 
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the concepts we are teaching are interrelated, by looking for real-world applications 
of the concepts and procedures we are teaching and by asking ourselves why we 
want students to learn these concepts.  
Cultural inclusion and positive recognition of learner differences start with 
simple things such as recognising the ways in which dominant cultures have 
shaped knowledge, seeking ways to encourage all learners to participate, 
recognising the value of sharing some of your life experiences with learners, 
allowing learners to share their life experiences. (Killen, 2013, p. 78) 
6.5.4 Diagrammatic model  
 
Figure 6.22. Tending to daily challenges.  
6.5.5 Theme summary and model (theme’s impact)  
Figure 6.22 concerns the four daily challenges encountered during the study 
(absenteeism, third space complexities, shame and researcher’s SAE language). The 
figure shows findings that relate to the central theme and highlights the importance 
of the Koora cultural interface. The catch-up lessons are merging into the classroom 
lessons as a support mechanism for absenteeism. Local forms of languages are also 
gravitating around the Koora place. Shame underpins everything and is omnipresent 
in every aspect of the MCZ Program.  
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6.6 THEORETICAL MODEL: THE PORKY NARRATIVE AS A 
CULTURAL ANCHOR 
This section synthesises ideas from previous sections 6.1 to 6.5 into an overall 
theory and model, under the following subsections: 
 What is the porky narrative?  
 The porky was central  
 The porky and the literature 
 The implications of porky: Two-ways. So what? 
 The diagrammatic Porky Model and summary. 
6.6.1 What is the porky narrative?  
The porky narrative is attached to the land and to the Koora people. It is 
synonymous with porky hunting, and the subsequent lessons. The porky narrative 
meant students’ engagement like the articulation of the porky skeletal system. The 
porky narrative also meant the local zoology narrative collection series of lessons 
and learning about the place’s zoology history (e.g., how to hunt wallabies not far 
after settlement) and Koora history via the lived experiences of respected Elders at 
interview time. Students received a fresh informal training on local animals of the 
past, during the science classes. The porky narrative meant the entire Indigenous 
narrative section from the students interrogating themselves as to what “Indigenous 
stories” really were to the writing of their own animal stories. This was followed by 
the collaborative efforts of designing an interview protocol for interviewing Elders 
and considering every single question, one after another. Porky narratives meant that 
the BHS Indigenous staff acted as quality control moderators and process auditors.  
The porky narrative is related to studying the known and unknown. The study 
of the known corresponded to the Indigenous lessons. The porky narrative meant a 
study of the known via two familiar pieces of KLIK: the emblematic porky and 
narrative lessons. The study of the unknown corresponded to the non-Indigenous 
labelling of the local vertebrate species and the use of SAE lexicon (e.g., articulating 
the skeleton of the porky or the use of foreign name labelling of the porky bones – 
common and scientific names).  
In summary, the porky narrative meant contextualisation to culture (teaching in 
context) or as Nakata (2008) puts it, working with “what already exist in the 
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community”. The porky narrative meant that a series of localised Indigenous social 
materials arose from the initial porky hunting and collection of local zoology stories. 
These lessons were contextualised to cultural experiences of the students therefore 
bridged from the participants’ home experiences (IK) to the school’s reality (EK). 
The suggestion was that everyday experiences of students such as the porky hunting 
and zoology narratives were considered mandatory and transitional lessons prior to 
classifying vertebrates from the same Indigenous narratives and long before the 
introduction of the non-Indigenous Linnaean classificatory system.  
6.6.2 The porky was central  
This subsection argues from the ideas discussed in sections 6.1 to 6.5 and also 
from Appendix CD5A and Chapter 5 that the porky was central in Koora. As the 
study unfolded early on, the Indigenous BHS staff first affirmed that no one from the 
original Koora Nations and language groups had to be disadvantaged or their stories 
ignored. This was inclusivity at its best. The goal was to not over emphasise one mob 
or one language group over another so the materials could be appropriate mediators, 
the “cartilage” that would “cement” all BHS Indigenous staff and student 
participants to their Indigenous identity.  
The porky was central because since Koora foundation, the porky hunting 
tradition appeared to have been unanimously acknowledged by most local 
Indigenous Nations as the local cultural hero, according to BHS Indigenous staff. 
This is why this hunting porky tradition was selected as a keystone activity at 
cultural interface along with orality (local zoology narratives). This legendary porky 
partnership with the Koora mobs has lasted thousands of years with the original 
Koora Indigenous mobs of the area and continues to live on today. The porky and 
narrative lessons were considered a safe avenue for any Indigenous Nations currently 
living in Koora and for the twelve students in order to investigate their own 
Indigenous identity and their sense of belonging to the Indigenous family.  
The porky was critical in Koora for the science class because of local identity 
and of history of Indigenous maltreatment by non-Indigenous authorities of the past. 
Forced removal from ancestral lands and incarceration in a small community, last 
century, still anger Koora Elders to this day when they recall their relatives’ stories 
or their own education in the community. However, a small vertebrate is holding the 
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community together. The little porky is uniting the many resilient Indigenous 
Nations and language groups together. Fortunately, Indigenous BHS staff and many 
Elders in Koora were also desperate to assist the little porky and safeguard the 
students’ cultural identity. The porky and narratives reconnected the students to their 
forebears, to a kinship alliance with the Elders. Therefore, for me, the goal of 
engaging the disengaged student participants was a very tangible one, ultimately 
because of the willingness of the BHS Indigenous staff and because of available 
KLIK at cultural interface.  
The little porky was central because it generated the five positive stories or five 
high-frequency themes. These were synonymous with exemplary practices exhibited 
in the MCZ Program. These five themes were the “construction materials” used to 
create the “cultural bridge”. The five themes supported the little porky and the 
narratives: (a) integration and culture, (b) involving Koora community, (c) effective 
sequencing, (d) rich pedagogy, and (e) tending to daily challenges.  
The little porky was central in Koora and in the MCZ Program because this 
integration and culture positively engaged the students. The iconic Short-beaked 
echidna (little monotreme or T. aculeatus) and the deadly local narrative lessons 
acted like cultural anchors. The little porky was the instigator of engagement and 
rekindled local Indigenous knowledge in the science classroom. The porky was the 
uncontested vertebrate hero in Koora, the most significant narrative of the thesis 
because the locally venerated egg-laying mammal was the engine that propelled the 
participants from the Indigenous familiar to the unfamiliar non-Indigenous 
classification as it powered local animal Indigenous classification. Figure 6.23 is 
used to show relationships to a central idea – porky – in a cycle. Each of these factors 
supported each other for total engagement and for border crossing.  
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Figure 6.23. Cross-cultural border and porky. 
The porky was central in Koora because the idea of cooperating with the 
legendary mammal emerged from local aspirations of the mobs. Involving Koora 
community positively affected the zoology lessons in terms of collective 
engagement. This iconic vertebrate figure generated a series of zoology lessons 
where the voice of Indigenous BHS staff, Elders and Indigenous students was 
privileged in the science lessons. The mobs injected a dose of enthusiasm to study 
and classify local vertebrates including the porky. The porky narrative was central 
because it privileged the local people’s space and validated their voice and 
communal materials in the science classroom therefore advancing local Koora 
knowledge.  
The porky was central because for all Indigenous participants, the porky study 
signified maintaining some links with Elders and the traditional past via local 
narratives in the science classroom. The monotreme led the way toward a modest 
attempt to decolonise the predominant zoology taxonomical Linnaean curriculum. 
The little porky helped the Koora participants decolonise the foreign non-Indigenous 
classificatory system. Indigenist research framework and the local mobs’ voice 
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helped the porky to facilitate and naturalise the Indigenous knowledge in the 
pedagogy and in the curriculum.  
The porky lessons and narratives were central in Koora in order to “hook” the 
participants to non-Indigenous views and understanding of nature via effective 
sequencing from Indigenous to non-Indigenous taxonomical concepts. The following 
sequences from known to unknown were three exemplary zoology practices centred 
on the porky that created high levels of student engagement, concentration and 
enthusiasm: (a) exploration of porky hunting, porky articulation of the skeleton and 
recording of local narratives (sections 5A.1–5A.2); (b) progression and growth in 
self-assurance in belonging to the Indigenous mob with animal classification when 
vertebrates were extracted from the local Indigenous narratives; and (c) exploration 
of non-Indigenous taxonomical zoology system (section 5A.3). 
The porky was central in Koora because it proposed a rich and balanced 
pedagogy between two opposed knowledge production centres. For me, the porky 
and narrative lessons meant more pedagogical materials at my disposal to teach 
vertebrate classifications. The MCZ Program also favoured a combined teacher-
centred and student-centred approach validating local communal materials and 
unleashing the potential of the students (strength model) not focusing on their 
difficulties. Both Indigenous explorative and non-Indigenous directive approaches 
complemented and collaborated with each other.  
The porky was central in Koora because it supported me in establishing a 
“deadly” two-way teaching and learning and understanding of cultural interface. The 
two-way approach allowed a smooth cultural transition from the home to the school 
experiences of the students. Therefore the porky process initiated from the 
Indigenous point of view helped the students to succeed because of the familiarity 
with the Indigenous content. Also the non-Indigenous content became less alien to 
the learners, for example, during the Bingo Second Series (orders of the vertebrates). 
The Latin names of the sixteen animal photo cards on the bingo boards were familiar 
vertebrates extracted from the collected Koora narratives from Aunties, Uncles, and 
Elders.  
The porky was central because the students felt adequate in their bush school 
and they succeeded whilst in my presence as I attempted to tend to daily challenges. 
The students were also reassured about the knowledge system production of their 
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own people and this chipped away, very slowly, the shame factor. The porky allowed 
the local forms of language to shine and therefore smoothed the transition to SAE 
and to Latin. The porky narrative propelled the students from familiar spoken Kriols, 
to AE, SAE and to unfamiliar non-Indigenous Latin classification lexicon. 
6.6.3 The porky and the literature 
The porky and narrative series of lessons are considered transitional or 
bridging activities between Indigenous and non-Indigenous views and 
understandings of nature. These bridging lessons are described as “cultural interface” 
by Nakata (2008) or “as the intersection of two distinct cultures on a trajectory that is 
very complex” (p. 199). The injection of local Indigenous knowledge/KLIK (porky 
and narrative lessons) was necessary “to hook” Indigenous participants (Trounson, 
2011). Killen (2013) claims that “one very useful way of encouraging the 
involvement of all students, and of valuing different cultural knowledge, is to use 
narrative as a teaching strategy” (p. 77). 
Porky: Engagement, motivation and enthusiasm for zoology 
Hattie and Jaeger (2003) define engaging students as increasing self-efficacy 
and self-esteem, as well as motivating students to master rather than perform. 
Appleton, Christenson, and Furlong (2008) define two types of engagement: The 
first is observable engagement: (a) academic (time on task, task completion, 
engaging in class activities); and (b) behavioural (attendance, participating in school 
activities, being on time). The second is internal engagement: (a) cognitive (e.g., 
perceived relevance of non-Indigenous science, personal goals and autonomy, value 
of learning and success in school); and (b) affective (identification with school, sense 
of belonging, school connectedness). The OECD (2004) reports that motivation and 
engagement can be regarded as the driving forces for learning (p. 116). 
The porky hunting, the porky articulation of the skeleton, the narrative 
collection assembled during the study and the local vertebrate classificatory systems 
that emerged afterwards are all witnesses of participants’ engagement and 
enthusiasm for zoology. Student learning is related to student engagement with and 
motivation about the subject or activities (Hawryszkiewycz, 2007; OECD, 2004). 
Ashman and Elkins (2009) contend that “motivation and engagement in learning are 
improved when students have a sense of belonging and commitment” (p. 408).  
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Hattie (2009) claims that engagement, and the related factors of concentration 
and persistence, have a strong influence on student learning. The environment must 
encourage students to be engaged and the instructional strategies will enhance this 
engagement (Killen, 2013). Engage students in learning activities that will enable 
them to construct understanding via problem solving, encourage students to make 
choices and challenge students to take the initiative in their learning, explain their 
thinking, justify a position and by making learning relevant (Killen, 2013). Tinio 
(2009) discusses three aspects of engagement: behavioural (students’ concentration, 
attention, persistence and contribution to class discussions), emotional (students’ 
relationships with teacher and peers, and the extent to which they care about school 
and learning) and cognitive (effort students put into learning and self-motivation). 
Porky: Strength model and effective learning  
The iconic porky narratives and social communal materials were significant to 
the students because they investigated and uncovered the Indigenous strengths of 
students and BHS staff. Hyde et al. (2010) claim that “to ensure effective learning, 
academic and technological knowledge must be acquired in harmony with the 
Indigenous person’s own cultural values, identity and choice of lifestyle” (p. 72). In 
order to achieve this result, the authors claim that the strength model “requires 
teachers to ask ‘What can students do’? It requires us to move from validating 
difficulty to validating potential” (p. 120). In this sense, the Indigenous mobs, the 
Montessori philosophy, the MCZ Program and the culturally responsive pedagogue 
requested that the emphasis be placed on students’ strengths as Indigenous, 
validating culture, their identity and sense of belonging to the Indigenous family. The 
teacher must validate local resources and Indigenous knowledge (Fogarty, 2010) in 
order to connect the learning to the local aspirations of the community.  
Porky: Inclusivity  
Killen (2013) states that “teachers should not claim that quality learning is 
occurring in their classrooms unless all students feel that they are being involved in 
classroom activities because their backgrounds, interests, insights and intelligences 
are valued” (p. 77). Also, I refused to view the students’ behaviour as troublesome or 
challenging as these unproductive beliefs hardly support the idea of having inclusive 
schools and offering equitable education. Ashman and Elkins (2009) claim about 
inclusivity and the deficit model that:  
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schools are now being asked to move away from a deficit model where a 
problem, such as learning difficulty, is essentially located within the 
individual, to a social model that recognises that difference can be created 
through social institutions that have oppressive, discriminatory, and 
disabling practices. (p. 393) 
In order to recognise and acknowledge the differences between students, Hyde 
et al. (2010) claim that “a student-centred approach was characterised by a focus on 
the strengths and potentials of learners when designing learning experiences. This 
stood in contrast to a more traditional approach which is characterised by a focus on 
delivering content” (p. 121). The MCZ Program focused on both student and teacher-
centred approaches to teaching and learning. The Montessori approach was 
dominated by foreign Latin content but the Montessori prepared adult focused on 
teaching approaches that met the individual needs of students by delivering one-to-
one lessons where necessary or by constantly offering individual assistance where 
required. 
Porky: Culturally responsive schools 
The MCZ Program and the little porky are synonymous with culturally 
sensitive education or culturally responsive schools. According to Krause et al. 
(2006), a culturally responsive approach “involves examining teaching practices, 
curriculum, resources and schools as institutions. Culturally sensitive education also 
involves more than including other cultural viewpoints across the curriculum, such as 
investigating Indigenous and other non-Anglo views of history alongside Anglo-
histories” (p. 320). Being culturally responsive meant that the place Koora exposed 
an authentic program or one that was close to the reality and experiences of students 
based on the porky series of lessons and narratives. 
6.6.4 The implications of porky: Two-ways. So what?  
This section refers to the implications of porky for a theory of effective two-
way teaching and the significance of the two-way approach. The implications are 
manifold: (a) reconciliation, (b) power balance, (c) non-Indigenous and Indigenous 
textbooks, (d) decolonising the curriculum and pedagogy process, (e) two-way 
balanced education: Indigenous and non-Indigenous (so what?), (f) two 
complementary materials and perspectives, and (g) two-way teaching and learning: 
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Surface and deep learning outcomes. However, the two-way approach to teaching 
has some detractors. 
Two-way detractors 
The two-way balanced education or Indigenous and non-Indigenous teaching 
and learning in schools has its own detractors. However, the argument that the 
inclusion of IK into the science curriculum and time spent on the local Indigenous 
cultures is detrimental to English-learning and to the teaching of the basic subject 
areas of the Eurocentric curriculum is displaying a racist, discriminatory view of 
schools and is non-inclusive. To value the mastery of SAE and European subjects as 
the only aim worthy of serious consideration usually leads to the non-Indigenous 
teacher of Indigenous students’ own downfall. Some also claim that the students will 
later suffer as a result of not spending enough time on the core subject areas. This is 
the argument against two-way learning (McConvell, 1982). Other negative 
arguments claim that Indigenous languages and cultures are dying out anyway to 
justify their position for not including (KLIK) cultural programs. It is my position in 
this study in Koora that I “should support cultural maintenance and revival programs 
in situations where these are called for by communities” (McConvell, 1982, p. 68).  
Porky and purposes of a balanced approach 
This research argues that a balanced approach to education has obvious 
advantages like enriching the Western curriculum by injecting Indigenous 
knowledge into the science lessons. But most importantly, the purpose of 
incorporating KLIK was to re-establish a connection with all elements of the Koora 
community: the Indigenous mobs (e.g., Elders), their local history, their Indigenous 
identity and heritage and their local zoology narratives of the past and of the present. 
The little porky and its cultural richness pointed into the direction where immense 
knowledge lies hidden and untapped for non-Indigenous teachers in the local 
physical environment of Indigenous cultures, the place they are physically and 
spiritually attached to, and amongst Elders or community adults generally.  
Porky and reconciliation 
The little porky, the history of the place and local narratives supported a 
balanced Indigenous and non-Indigenous approach in science and acknowledged 
them as local cultural monuments for reconciliation. The Indigenous history needs to 
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be expressed in order for healing and for reconciliation to be initiated between the 
Indigenous mobs and non-Indigenous in schools. The Indigenous suffered a very 
long period of being repressed by successive governments and years of tyranny from 
the non-Indigenous society (Digital Project of Strong and Smart Inc., 2007; Forde, 
1990; Kidd, 2002, 2005). The Indigenous survived a long history of maltreatment. 
This history meant that tremendous hurt ravaging the Koora community today was 
witnessed by me via the many interviews and informal discussions with Elders over 
eight years. In this study, Elders were first acknowledged for their past and present 
contributions in Koora when interviewing them. The MCZ Program was proactive by 
listening and acknowledging the Elders’ hurt. The porky narrative appeased and 
temporarily soothed the entrenched sense of historical hurt. Elders, students, BHS 
Indigenous staff and the little porky were provided a space or a platform in the 
science classroom to share their stories.  
Porky and power balance 
The Montessori practices for Indigenous students in Koora and the little porky 
were inclusive, adaptive and honoured the local knowledge by sharing the teaching 
platform in order to shift the power imbalance. According to all BHS Indigenous 
staff, the local Indigenous porky culture and the knowledges passed on orally in the 
narratives are the keystones to the very Indigenous existence and were the cultural 
currencies at the interface in Koora. The Indigenous way of life must still have a role 
to play at school in the science class (Uncle Wallace, personal communication, 
November, 2008). This is why the study utilised the two-ways schooling or the 
conflation of the Western/Eurocentric science and traditional Indigenous content and 
methodology, side by side (Harris, 1990). If Koora students are going to succeed at 
school and become fully participating and contributing members of our society, they 
need to be first acknowledged in their identity and in their Indigenous knowledge. 
Two-way education was utilised as a theoretical solution to naturalise local 
Indigenous zoology in the pedagogy and in the curriculum and help students rekindle 
with the Koora identity by injecting KLIK. Naturalising the Indigenous curriculum in 
the zoology classroom and in the day-to-day pedagogy counterbalance the power 
dynamics between teacher and students, between Indigenous and non-Indigenous and 
look face-to-face at the strength model.  
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Porky and non-Indigenous/Indigenous textbooks (Uncle Wallace) 
Science is not only found in non-Indigenous textbooks, which do not usually 
include the particular cultural beliefs of the Indigenous worldviews, the everyday 
porky experiences and the knowledge of Koora Elders. The Indigenous textbook can 
be read and interpreted by Elders and is the book of life, the book of the land, plants, 
animals and waterways (Uncle Wallace). The science curriculum should promote 
consideration of differing worldviews (Michie, 2002) and of both textbooks. The 
significance of a balanced education was that Indigenous science offered an 
additional rich and authentic perspective on nature, which was closer to the reality 
and experiences of the Koora students. The two-way approach to teaching and 
learning helped Indigenous students develop an understanding of other cultures, as a 
step towards slowly breaking down negative stereotypes against non-Indigenous. The 
MCZ Program gave Indigenous students the necessary linkage or anchorage between 
their family day-to-day life experiences and science learning in schools (McKinley, 
1996) as the porky and local narratives series of lessons were webbed into the new 
curriculum. The Indigenous students in Koora now possess two perspectives, two 
textbooks and two understandings on nature rather than a single Linnaean one, like 
most students in Australia.  
Decolonising the curriculum and pedagogy process 
A further explanation of the significance of a balance and the implications of 
two-way teaching and learning concerns the decolonising of the curriculum and 
pedagogy process. The little porky exactly conveyed the message to students that 
local Koora cultures other than the dominant Western Anglo-Saxon culture in the 
society were valued in the science class. Hodson (1993) suggests the incorporation 
into science teaching/learning of a range of both perspectives, non-Indigenous and 
Indigenous. This counters the criticism that much of school science is divorced from 
reality, the author claims. The dominant Eurocentric curriculum at school usually 
sends the message that the only science is non-Indigenous and the only worthwhile 
contributions to that field have been made by non-Indigenous people. These 
experiences at schools have left students with the sense that Indigenous knowledge is 
devalued compared to Western science (Semali & Kincheloe, 1999). The usual and 
relentless teaching and learning of the customary Eurocentric curriculum reinforces 
the notion that Indigenous knowledges have little value at school (Michie & Linkson, 
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1999). Other authors are even stronger in their positions about the non-Indigenous 
nature of science curricula taught in schools. Usher and Edwards (1994) as well as 
Smith (2012) argue that non-Indigenous science’s attainment and maintenance of a 
position as the dominant and dominating form of knowledge is a form of 
ethnocentrism, racism or cultural imperialism which needs to be countered with a 
more balanced approach. Thompson (2004) describes that Indigenous students must 
“realise that their people’s understanding of the world, their worldview, and their 
understanding of natural phenomenon is as valid as Western modern science” (p. 65).  
Two-way balanced education: Indigenous and non-Indigenous. So what? 
The all-significant two-way learning framework for me was also an attempt to 
reconcile both views and understandings of nature. First, let us look at where it all 
started for me. During a local bush porky hunting excursion in the Koora vicinity, 
and whilst also collecting a local tree variety, I noticed a student perfectly balancing 
on his shoulders a species of eucalyptus. The Yellow-box tree is a local plant species 
hollowed by the white ants or termites so dear to the porky. A musical instrument 
called didgeridoo can be created with this hollowed tree species. Figure 6.24 
illustrates the importance of balancing both curricula (Indigenous section 5A.2 and 
non-Indigenous section 5A.3) in the MCZ Program to support students crossing 
cultural borders. Both views and understandings of nature serviced each other and 
collaborated.  
 
Figure 6.24. Balanced view: Two-way teaching–learning. 
Two-way learning was critical in Koora. On the one hand, the current system 
of “ghettoising” the subjects (such as in non-Indigenous section 5A.3) often 
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disadvantaged the Indigenous students and BHS Indigenous staff participants 
because of their circular contextualised or holistic collaborative perspectives. The 
one-way non-Indigenous approach to a study of a discipline (zoology) presents a 
centralistic view of nature with a one and only classificatory Linnaean system. On 
the other hand, this study was inclusive of KLIK, and responsive to the mobs’ views 
on zoology and acknowledged participants’ Indigenous identity and sense of 
belonging to the local heritage.  
Two complementary materials and perspectives 
In this study, a balanced education referred to the combination of two types of 
diametrically opposed yet complementary materials: the communal and social porky 
and narrative (Indigenous materials) and the Linnaean Montessori non-Indigenous 
materials. The two-way learning approach was significant for me because of the 
complementary nature of both materials. It meant an attempt to use all of the 
materials available in a balanced way utilising whole body, mind and heart. The 
MCZ Program offered the students a choice to navigate between both Indigenous 
(learner-centred) and non-Indigenous (transmission model, focused on facts and rote 
learning). The overall study extended from the circular, right brain, contextualised 
and holistic teaching (section 5A.1–5A.2) to a more transmissive model (non-
Indigenous section 5A.3).  
Two-way teaching and learning during the MCZ Program meant on the one 
hand, that the Indigenous BHS staff, Elders and students pulled out the materials 
around the shelves of the community (porky and local narrative lessons). They 
valued a holistic view of education and favoured the development of the local 
Indigenous identity. These materials and even the Indigenous mobs themselves 
corresponded to the emergence of Indigenous materials. The understanding of the 
local iconic porky and zoology stories was associated with the Indigenous heritage in 
the science class. Preparation and actual Elders’ interviews were about supporting 
the participants to understand their Indigenous zoology community, its local history, 
and its people; that is, the Indigenous participants’ identity. The Indigenous materials 
(sections 5A.1–5A.2) supported a favourable transition toward cultural border 
crossing. On the other hand, I utilised the materials around the shelves of the 
classroom in order to explore the non-Indigenous Linnaean identity with Indigenous 
participants. The non-Indigenous section presented a study of a discipline (zoology) 
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in isolation or a centralistic view of education. The linear left-brain teaching of the 
Linnaean content illustrates the Montessori zoology materials. Figure 6.25 depicts a 
summarised view of a balanced education.  
 
Figure 6.25. Balanced view of education. 
Two-way teaching and learning: Surface and deep learning outcomes 
In the MCZ Program, a balanced view of education and the implications of 
two-way teaching and learning were significant for the learning outcomes. Hattie and 
Jaeger (2003) discuss the notions of surface and deep learning outcomes. According 
to them, a balance between both surface and deeper outcomes is desirable and this is 
what experienced teachers use naturally, instinctively. In this study, deep learning 
belonged to porky KLIK and narratives whilst surface learning was the domain of 
the remote Eurocentric knowledge (EK), of foreign Montessori didactic materials 
and presentations of key Latin and non-Indigenous zoology concepts. The following 
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components of a balanced education were inspired and adapted from Hattie and 
Jaeger’s (2003) work. The balanced view of education as used in the MCZ Program: 
(a) relates new knowledge to pre-existing knowledge by extending ideas from IK to 
EK (Killen, 2013); (b) assists students to understand and celebrate “meaning” 
through understanding KLIK (sections 5A.1–5A.2) and Linnaean classification 
concepts (section 5A.3); (c) engages students in learning and developing self-
regulation; and (d) increases students’ self-efficacy and self-esteem, motivating 
students to master rather than perform.  
Appendix CD6.5 contrasts the two-way approach: the Plan and Pilot section 
(5A.1), Indigenous section (5A.2) and non-Indigenous section (5A.3). It displays 
divergent elements belonging to these sections, yet complementary in schools as 
these sections support a balanced view of education. This appendix refers to the 
concept of two-way (Ober & Bat, 2007) or the co-existence model (McGregor, 2000) 
and displays the need for a balanced use for both types of materials in the science 
classroom with Indigenous students. The appendix presents a contest for teachers: 
challenging students to achieve both surface and deeper outcomes through non-
Indigenous and Indigenous materials.  
6.6.5 The diagrammatic Porky Model and summary  
The Porky Model in Figure 6.26 gives the overall theory of the thesis. The 
models for 6.1 to 6.5 have been designed as concept maps while the Porky Model is 
illustrated as a flow chart so that it shows the process of two-way teaching. The 
image of a porky in its centre and a narrative image (bottom left) represent two 
cultural platforms (cultural interface) to serve as a “hook” for Indigenous students 
(Trounson, 2011). The seven BHS Indigenous staff, Elders and the twelve student 
participants surround and protect the iconic porky and narratives because they 
gravitate around each other and hold on to their identity. All parties were aware of its 
significance in terms of cultural heritage, Indigenous sense of belonging or cultural 
anchor in Koora. Koora history of the community (mission era) and zoology history 
in Koora (the story of animals of the past) via the collected narratives played an 
engaging role in passing on stories to the younger generations. Finally, the local 
Indigenous knowledge brought about a language change and the study presented a 
spectrum of language forms from the varieties of spoken Kriols and Aboriginal 
Englishes toward SAE and Latin Linnaean classificatory taxonomy.  
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Figure 6.26. The Porky Model. 
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Chapter 7: Conclusion 
The overarching aim of this study was to investigate the teaching and learning 
of both zoology classificatory systems, Indigenous and non-Indigenous. The study 
explored and evaluated the Montessori Method of teaching zoology through 
contextualisation to culture, in an Indigenous school, and developed a model that 
explains the impact of this approach on Years 8–9 Indigenous students’ learning of 
vertebrates. The purpose of this qualitative study was to record local dedli zoological 
Indigenous stories about the vertebrate world and adapt a section of the Association 
Montessori Internationale (AMI) curriculum, entitled First Classification of Animal 
Kingdom, for the students (12–15 years old) at BHS. Redesigning the Montessori 
material was one aspect I studied as well as improving the Montessori practices by 
researching culturally appropriate teaching and learning strategies. Additionally, my 
attributes for cultural border crossing were investigated.  
There were three particular objectives:  
1. documenting community Elders’ animal stories and contextualising 
Montessori materials to integrate this knowledge; 
2. documenting Years 8–9 Indigenous students’ knowledge, affects and 
beliefs (about themselves as Indigenous as well as about zoology) as the 
Montessori Contextualised Zoology (MCZ) Program was explored with 
the students; and 
3. constructing a model of teacher, student, and community behaviours 
within the MCZ Program and evaluating its effectiveness for teaching 
zoology to Indigenous students.  
Chapter 1 argued for the significance of these aims and the value of the study 
that responds to them. It presented the central issue of this thesis, merging 
Indigenous perspectives into the well-established non-Indigenous zoology 
curriculum. It considered the interface between local Indigenous and foreign non-
Indigenous Montessori zoology curriculum and views and understandings of nature 
to engage students in their learning. Chapter 1 argued that the classroom be viewed 
as a context for bringing together and learning about Indigenous knowledge and 
320 Two-way strong: A study of vertebrates using Queensland Indigenous knowledges and  
Montessori Linnaean materials to engage Indigenous secondary school students 
Montessori zoology curriculum. It further argued that zoology learning in the 
classroom could be significantly enhanced through engagement with high school 
Indigenous staff and community members who promoted local knowledges as 
learning experiences. It finally emphasised the importance of such engagement for 
the construction of learner identities and respect and honour for localised Indigenous 
knowledge.  
Chapter 2 reviewed and critiqued the research literature on a range of topics 
and approaches to science education for Indigenous students and the claims and 
counter-claims over their effectiveness for teaching and learning in the classroom. 
The approaches and practices were reviewed, compared and the arguments and 
evidence for and against them were considered. Particular attention was given to 
certain practices and how they encouraged student engagement and participation and 
the consequences for science learning. The review of existing research on science 
education identified a gap in the literature: the need for comprehensive research on 
investigating the mismatch at cultural interface between the Indigenous home and 
non-Indigenous school experiences of students in remote schools. This gap in the 
literature was identified and was to be resolved by drawing on two comprehensive 
frameworks explained in Chapter 3.  
Chapter 3 presented two theoretical frameworks suited to the task, that is, the 
Indigenist research (Rigney, 1999) and the Montessori Method (1912) frameworks. 
Both frameworks and their key ideas were defined and their practices reviewed and 
compared. The arguments and evidence for and against them were considered. The 
chapter detailed these two complementary frameworks from which the instruments 
and analysis emerged and on which discussion was based. Additionally, the concept 
of cultural interface (Nakata, 2008) and two-way education (Ober & Bat, 2007) were 
detailed. Both frameworks provided an effective conceptual basis from which to 
address the aims of this study. In combination, they provided a lens through which to 
gain powerful insights into teaching science to Indigenous students and improving 
their learning of the zoology subject.  
Chapter 4 presented the method and described the design of the study to 
achieve the aims stated in Chapter 1. The action research methodology was 
introduced as well as the stages by which this methodology was implemented.  
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Appendix CD5A was the first results section and it addressed the first two 
research aims. This appendix detailed all zoology lessons conducted during the study 
and delivered to students. Chapter 5 was the second results chapter and it built on the 
rich descriptions of Appendix CD5A. In doing so, the pre- and the post-evaluations 
were drawn on to begin reflecting and identifying themes that emerged from 
Appendix CD5A. In these two results chapters, the overarching research aim of 
investigating the teaching and learning of both zoology classificatory systems was 
addressed in terms of the contribution of the study and the understanding of the 
interface between Indigenous and non-Indigenous zoologies.  
The analysis in Chapter 6 (Discussion) addressed the third research aim. 
Chapter 6 completed this exploration by discussing the findings from Appendix 
CD5A and Chapter 5 and drew conclusions with respect to the interaction between 
Indigenous and non-Indigenous teaching and the role of the Montessori approach in 
this interaction. I related the findings to the literature and developed theories and 
models that explained what happened across the weeks of teaching. In other words, 
the literature reviewed under five themes illuminated major points, leading to the 
Porky Model and the student participants crossing the cultural border between 
Indigenous porky and local narratives and non-Indigenous Linnaean views.  
Chapter 7 concludes with the following eight sections: summary of major 
findings, responding to the research aims, contribution of the theoretical frameworks 
to the study, contribution of the analytical approach, limitations of the study, 
recommendations for Indigenous and science education, directions for further 
research, and the conclusion.  
7.1 SUMMARY OF MAJOR FINDINGS  
This thesis aimed to decolonise the non-Indigenous zoology curriculum by 
incorporating KLIK (porky and narratives series of lessons) and Indigenous mobs 
(BHS Indigenous staff, community adults and Elders) in the MCZ Program. In doing 
so, it involved the Indigenous mobs in the delivery of the science lessons and 
focused their attention by teaching on students’ local environment – the place, 
Koora. In other words, it adopted an approach of “Teaching from Country”. The 
thesis explored the Montessori teaching approach of Indigenous classificatory 
systems (IK) in order to determine if this helped students to develop an 
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understanding of the non-Indigenous vertebrate Linnaean formal taxonomy (EK). In 
particular, the thesis explored how the porky and narrative materials supported the 
teaching and learning during the presentation of non-Indigenous Linnaean materials. 
This exploration incorporated KLIK and local customs and beliefs into the science 
curriculum. Conversely, it also explored how non-Indigenous teaching – the 
Montessori materials, the three-period lesson, the Montessori teaching and learning 
principles – affected Indigenous learning or learning of Indigenous knowledge (two-
way: Indigenous KLIK and non-Indigenous EK). The findings will now be addressed 
before responding to the aims of the study.  
7.1.1 Major finding 1: Integration and culture  
“Teaching from Country” meant catering for culture via integration of local 
KLIK or the inclusion of porky and narrative lessons in the science lessons. The 
Indigenous BHS staff were interested in Indigenous students gaining knowledge of 
their land, the Koora cultural ways and their local history and zoology of the past. 
The argument was that the Indigenous way of life must still have a role to play in 
community and school life including in the science class. For me, the Indigenous 
BHS staff and their teaching meant more pedagogical materials at my disposition. 
For the student participants, it signified maintaining some links with their traditional 
past and conducting zoology lessons related to the strengthening of the Indigenous 
identity.  
“Teaching from Country” referred to the theme Integration and culture and 
two-way interaction – KLIK helped students understand EK. The local Indigenous 
knowledge promoted engagement, motivation for zoology, independence, 
concentration, and participation. KLIK stimulated positive results in non-Indigenous 
Linnaean knowledge (EK – the three non-Indigenous tasks at post-evaluations). This 
interaction raised interest in students’ own Indigenous knowledge, local customs, 
local beliefs and Koora identity. The local Indigenous culture gave zoology context 
and interest in vertebrates and their classification which supported interaction 
between students themselves. Most importantly, the local context created a familiar 
platform with interactions between the seven BHS Indigenous staff, community 
adults, local Elders, students and myself. As local knowledge became an important 
part of the lessons, the interaction between Indigenous and non-Indigenous enabled 
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students to learn more about their culture and about local Indigenous identity and 
local animal histories.  
7.1.2 Major finding 2: Involving Koora community 
“Teaching from Country” meant catering for culture via involvement of 
Indigenous community. I utilised the Koora members’ past and present experiences 
and their positioning which has been dominated largely by continual Eurocentric 
attempts to explicate and convey the experiences of Indigenous people (Phillips, 
2012). “Teaching from Country” meant that the BHS Indigenous staff were given 
prominence and much greater roles than administrative duties. It involved the many 
different interactions and discussion circles between the community adults, the 
twelve Indigenous students, the Elders, the seven BHS Indigenous staff and myself. 
“Teaching from Country” meant the two-way teaching and learning, that is, the 
Montessori non-Indigenous lesson delivery and non-Indigenous people in relation to 
the Indigenous people’s ways of teaching and learning.  
7.1.3 Major finding 3: Effective sequencing  
“Teaching from Country” meant catering for culture with effective sequencing 
of the lessons and materials and the order of ideas. Effective sequencing always 
depended on the students’ interest and concentration at the time. “Teaching from 
Country” referred to the extent of success the Koora student participants achieved 
when positive interaction developed between the sequences in the classroom (i.e., 
language sequence, deliberate sequence, three-period lessons and sequence from 
Indigenous to non-Indigenous or from local to non-local).  
7.1.4 Major finding 4: Rich pedagogy  
“Teaching from Country” implied catering for culture with a rich local 
Indigenous pedagogy and Montessori approach based on local narratives, 
collaborative learning, and freedom to voluntarily engage in the zoology lessons. 
“Teaching from Country” referred to an authentic pedagogy close to the everyday 
reality and experiences of the students and utilising what already existed in the 
community – contextualisation to culture. It alluded to a transformative cultural 
approach and two-way education with Indigenous and non-Indigenous materials. 
“Teaching from the Place” Koora concerned naturalising local Indigenous 
epistemology in the pedagogy and in the zoology curriculum. Much of the literature 
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on Indigenous science education stresses the importance of the role of the teacher as 
instrumental for engaging Indigenous students in their learning. The need for cultural 
sensitivity and responsiveness to Indigenous styles of learning, teaching strategies 
suited to Indigenous learners, as well as having culturally relevant hands-on 
materials, remains significant for engaging students. In this study, the recognition 
and celebration of the Indigenous identity led to the emergence of local materials or 
the local narratives. The Indigenous materials and “Teaching from Country” 
positively impacted on students’ level of interest and engagement in the zoology 
lessons. The data suggested that a complementary two-way model incorporating 
KLIK materials, side by side with the non-Indigenous EK materials, was certainly 
valued by the participants and engaged them during science lessons.  
The pedagogical considerations of the learning cycle for the Montessori and 
Indigenous materials and goals were that: (a) engagement initiated self-construction; 
(b) positively supporting the students emotionally especially occurred when they 
experienced the value of their own work in the community (e.g., interviewing Elders 
about zoology); (c) work was “purposeful” in the eyes of the community, and elicited 
motivation for acquiring knowledge and skills (expertise); (d) work on the land or 
the Place (Koora) was a limitless field for scientific and historic studies; (e) science-
based projects naturally cycled back through the key concepts of natural and physical 
science (e.g., botany – how to tan a kangaroo skin with local plant materials); 
(f) every project had its own three-period lesson structural framework but that three-
period lessons occurred every day in a variety of contexts; and (g) a balance between 
collective learning and task accomplishment and the pursuit of individual interest in 
some particular aspect of the project worked best for students.  
7.1.5 Major finding 5: Attending to daily challenges 
“Teaching from Country” meant catering for culture and attending to local 
concerns. There were four main local concerns for me when teaching Indigenous 
students at BHS: shame, attendance, my own language, and my awareness of the 
complexities at cultural interface. I combated these four impediments to learning and 
to concentration by: (a) listening to the Indigenous and intensifying the relationships 
with BHS Indigenous staff allies; (b) listening to local history and local zoology 
narratives; (c) forming an alliance with both zoologies and collaborating in a genuine 
partnership between KLIK and EK; (d) repeating and rephrasing; and (e) being 
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sensitive to the young students’ home languages, like the varieties of Aboriginal 
Englishes and spoken Kriols. 
“Teaching from Country” meant an attentive and deliberate inclusion of 
language in the zoology lessons. KLIK and local mobs allowed local forms of 
language to be instigators for classificatory zoology exercises. This powerful tool 
engaged the usually disengaged students because it attracted their attention and 
resonated with them: expressions such as “Which mob belongs where?” On the one 
hand, language and the limited number of words or rather the careful selection of 
words to explain concepts engaged students and fastened the pace of the lessons. My 
brisk introductions quickly engaged the disengaged students and consequently 
reduced shame. On the other hand, the many variations of materials and consistent 
repetitions reduced the pace of the lessons but students were still enthusiastic about 
learning zoology because of the interest in the materials and these supported their 
understanding of the particular zoology SAE and Latin lexicon.  
7.1.6 Major finding 6: The Montessori teaching approach of Indigenous 
classificatory systems 
The approach of using both Indigenous and non-Indigenous knowledges 
resulted in increased engagement with community members, and increased 
engagement and learning from Indigenous students. Teaching using this approach in 
an authentic Indigenous classroom where attendance was irregular required an 
emphasis on individualised teaching but this did not affect learning and appeared to 
work well because of the interest in the materials. The approach, with its emphasis 
on the contextualisation of teaching, led to an uplift in the status of local Indigenous 
knowledge, particularly the status of Elders’ knowledge and students’ Indigenous 
classificatory systems, and as a result increased enthusiasm for learning about 
zoology. Teaching using a two-way approach temporarily re-established the balance 
of power relations between students, community and I, as it defined and initiated the 
exploratory process.  
7.1.7 Major finding 7: The porky: An icon for freedom and emancipation in the 
science classroom 
This thesis drew the portrait and the background of the porky as an icon for 
freedom and emancipatory views in the science classroom because the little 
monotreme decolonised a section of the non-Indigenous Montessori curriculum. 
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Everyone was involved because the study paid tribute to the community’s 
captivation with the porky. The porky remained the most talked about figure in 
Koora. The porky, the students, and the Indigenist research framework’s principles 
enacted by the BHS Indigenous staff themselves formed an alliance and supported 
each other in their peaceful struggle for liberation from non-Indigenous curriculum 
bondage. The porky’s story and local narratives personified pedagogy closer to the 
home experiences and everyday realities of the students, while equally honouring 
local Indigenous as well as non-local views and understandings of nature.  
7.1.8 Major finding 8: The effect of non-Indigenous Montessori teaching on 
learning of Indigenous knowledge 
The student-centred approach based on individual needs required adapting the 
original Montessori zoology materials of the AMI. Also, the Montessori three-stage 
lesson, mainly utilised in this study for non-Indigenous material presentations, was a 
positive technique in order to create a classroom routine with clear and succinct 
instruction. The three-stage lessons also produced a reassuring repetitive style of 
lesson presentation for Indigenous students in Koora and offered a sense of 
expectation. The non-Indigenous framework supported the establishment of flexible 
teaching and learning principles, and some remained genuine to the Montessori 
philosophy or unaffected by the Koora social milieu: respect for the child, freedom 
of movement, freedom to work until satisfied, freedom to work with whomever they 
preferred, developing the ability to make choices, encouraging independence, 
concentration, and task completion.  
7.1.9 Teaching from Country: The Indigenous and non-Indigenous materials 
and lessons  
The BHS Indigenous staff and I created an attractive environment and this 
eventually led students to task completion, raised concentration, independence and 
an appreciation of local and foreign zoology. Eight major findings emerged from the 
study or following analysis after the zoology lessons and presentations of the 
materials: (a) integration and culture, (b) involving Koora community, (c) effective 
sequencing, (d) rich pedagogy, (e) attending to daily challenges, (f) the Montessori 
teaching approach of Indigenous classificatory systems, (g) the porky: an icon for 
freedom and emancipation in the science classroom, and (h) the effect of non-
Indigenous Montessori teaching on learning of Indigenous knowledge.  
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In conclusion of this section, the conflation of both Indigenous and non-
Indigenous knowledge, along with an emphasis on contextualisation and KLIK 
(porky and narratives), strengthened both the Indigenous students’ identity and the 
status of local Indigenous knowledge in the science classroom. The evidence 
indicated Indigenous students also developed deeper understandings of the non-
Indigenous Linnaean vertebrate taxonomy. When I employed a conflationary, hands-
on zoology program, benefits were identified for student participants and Indigenous 
BHS staff as well.  
7.2 RESPONDING TO THE RESEARCH AIMS 
Drawing on the relevant findings from this study, it is now possible to respond 
to the research aims. In doing so, Beresford et al. (2012) recount that “history has left 
a tragic legacy to the educational outcomes and opportunities for Aboriginal young 
people. Generations of racist-inspired policies produced intergenerational 
underachievement and alienation” (p. 119). According to these authors, lack of 
meaningful engagement with Indigenous people about their educational needs is 
cited as the main culprit for the people’s loss of sense of belonging. In this regard, 
the MCZ Program aimed to challenge science teachers and their programs in order to 
investigate the Indigenous zoology perspectives of their community (Indigenous 
content and materials) with local people. To this end, three general objectives are 
now addressed.  
7.2.1 Objective 1: documenting community Elders’ animal stories and 
contextualising Montessori materials to integrate this knowledge 
As reviewed in Chapter 2, several pedagogical factors were identified in the 
literature for science educators. For instance, there was general agreement that 
culturally responsive teaching for Indigenous students meant utilising 
contextualisation to culture, inclusivity, hands-on visual materials and the strength 
model. These appeared to have been a culturally appropriate platform to document 
local narratives, for teaching zoology classificatory systems responsively and for 
enhancing engagement. Most importantly, involving community members and their 
knowledge (Sarra, 2011a) in the science class needs addressing, in particular, to 
bring about effective change in remote communities – “there is a strong desire with 
Indigenous people to be involved in their community’s education, regardless of the 
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history of exclusion from education in Australia” (Phillips, 2012, p. 124). Such 
feelings were traced in the Elders’ interview transcripts and via their enthusiasm to 
participate and share KLIK during the zoology lessons.  
The local mobs (BHS Indigenous staff, students, community adults and Elders) 
embarked on a recording narrative journey in Koora. Local vertebrates were 
extracted from these collected Koora narratives and animal photo cards created in 
order for students to perform classificatory exercises. Therefore, collecting KLIK 
from “the Place” Koora became critical prior to learning the non-Indigenous 
Montessori Linnaean way of viewing and understanding the zoology classification. 
Culturally responsive teaching such as this bridged the gap between the home and 
school realities and experiences of the students.  
During the study, the nine topics embedded inside the local narratives were 
Koora history and/or personal recount, Creation, other Dreamtime stories, local 
sacred sites stories, present-day stories, procedure, poems, narrative description from 
students, and spiritual animals. Nine different Elders, eight different community 
adults and ten adolescent students offered narratives for a total of twenty-seven 
different authors (thirteen males and fourteen females) creating the bank of seventy-
two zoology narratives. Interviews were conducted for collecting narratives in three 
different areas of Koora: at BHS, inside the Koora community and out bush within 
the Koora boundary (Appendix CD5A, sub-Appendix CD5A.38). 
7.2.2 Objective 2: Documenting Years 8–9 Indigenous students’ knowledge, 
affects and beliefs (about themselves as Indigenous as well as about 
zoology) as the Montessori Contextualised Zoology (MCZ) Program is 
explored with the students 
The semi-structured interviews of the pre-evaluations (Task 4 questionnaires: 
Parts A and B described in Appendix CD5A and in Chapter 5) sought the student 
participants’ convictions regarding Aboriginality. The questionnaire referred to 
students’ beliefs and values in being “Murris” in Koora (Part A) and the affects or 
attitudes regarding school zoology learning and teaching (Part B). The students’ 
reflections identified several influential factors that were considered by the 
Indigenous BHS staff and me when constructing the MCZ Program and especially 
the first two sections (5A.1–5A.2).  
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Part A of the questionnaire revealed some hesitation and uncertainties at times in 
students’ brief statements whilst answering questions about their cultural Indigenous 
background, about KLIK and local animals. Students highly valued extended families 
and felt “Proud and Deadly” for being part of the Indigenous family.  
Part B revealed students’ definite interest for zoology and the recognition that 
Elders bring some valuable KLIK into the science class. A variety of Koora members 
were passing down cultural knowledge to the student participants and the local 
narratives were definitely valued by students. Local animals played prominent roles 
in Koora storytelling and the students preferred zoology lessons related to their local 
milieu: lessons in context, close to their everyday reality and experiences like the 
bush. Working in one group in collaborative fashion and pair work were also valued 
as well as having visual materials in their education. Their descriptions of much-
needed kinaesthetic hands-on materials were unequivocal. Finally there appeared to 
be a strong connection between Indigenous people, land, art and animals as these 
words were repeated by students, Elders and BHS Indigenous staff during 
interviews.  
7.2.3 Objective 3: Constructing a model of teacher, student, and community 
behaviours within the MCZ Program and evaluating its effectiveness for 
teaching zoology to Indigenous students 
The overarching research aim of investigating the interface between 
Indigenous and non-Indigenous people draws together the findings of Chapters 5, 6 
and 7 to develop deeper insights into the accounts, beliefs and affects of the student 
participants and other community members. This research has supported the finding 
that effective education (in this study, the little porky and local narratives series of 
lessons) can lead to remote education renewal and avoid negative associations 
between non-Indigenous education and Indigenous students (Beresford et al., 2012; 
Perso, 2012). To sum up part of Chapter 2, the current research suggests cultural 
differences between some teachers and students are the primary reasons for conflict 
and avoiding the inclusion of students’ beliefs, customs, and affects into the 
curriculum disadvantages Indigenous students. However, the approach of using both 
Indigenous and non-Indigenous knowledges in this study resulted in increased 
engagement with community members, and increased engagement and learning from 
Indigenous students. 
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Students were keen to learn more about the local animals they already knew 
well and that were significant to them. The teaching actions of the MCZ Program 
culturally reflected the students’ interests mentioned during the semi-structured 
interviews in pre-evaluations (Part A and B). It is evident from the students and 
Elders’ transcripts that affects and local beliefs were based on contextualisation to 
culture. It was obvious that pedagogy and culture went hand in hand, and the 
program could not have one without the other (Beresford et al., 2012).  
Phillips (2012) argues that through history, “Indigenous people have been 
excluded from an effective education that considers their ways of learning and 
worldviews” (p. 124). The collected Koora zoology narratives are a classic example 
of local epistemology or ways of knowing. The local Indigenous epistemology was 
taken into consideration throughout the MCZ Program. Oral storytelling is a 
widespread practice in Indigenous Australia, although the ingredients and the finer 
points of the ritual differ from community to community (Coleman, 2013). Coleman 
(2013) states that “for thousands of years, traditional stories have been the vehicles 
through which Indigenous Australians have passed knowledge and language from 
one generation to the next” (p. 14).  
The Indigenous ways of doing (axiology) referred to conduction of processes 
like the “de-spining” of the prickly porky in a particular way, or rituals like the Elder 
leading the way during an expedition out bush, when entering local sacred sites, 
warning the spirit world that students were coming to visit. A third example of an 
axiological process was demonstrated with a culturally responsive plan for 
conducting any presentation of materials during the lessons with students or during 
the semi-structured interviews at pre- and post-evaluations (see Appendix C). This 
guideline was prepared in collaboration with BHS Indigenous staff to maximise 
students’ engagement.  
The Indigenous ways of being (ontology) included beliefs such as the local 
belief that the Moonda Gudda (local Rainbow Serpent) is the Spirit Creator or the 
Protector of all people, of the landscape and waterways (Uncle Wallace). The 
respectful discussion circles were other examples of ontological processes, where 
everyone participated on an equal level. For instance, two Elders asked students: 
“Where should we hunt the porky?” even though Uncle Evale and Uncle Jolly had 
extensive knowledge of local landscape.  
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Local Indigenous identities, as Phillips (2012) stated, “are based on the 
community’s place, where the community is situated” (p. 130). As contextualisation 
to culture was enacted by the Culture Makers (BHS Indigenous staff), they designed 
early sections of the study and enabled students’ engagement in local zoology 
lessons. The science lessons were aligned with the students’ home experiences, 
customs, beliefs, and affects. There was evidence that Indigenous students in Koora 
and their engagement in education could be improved in programs if genuine 
partnerships with local mobs and if a study of “Place” was elaborated. The focus on 
community involvement in the classroom or out bush as well as sections 5A.1 and 
5A.2 were witnesses of engagement of Indigenous students. Furthermore, the 
teaching principles of the Montessori philosophy (like freedom, developing the 
ability to make choices, etc.) were also aligned with the local views of the BHS 
Indigenous staff and students’ cultural beliefs and these helped to design relevant 
zoology lessons.  
Constructing a model of teacher, student, and community behaviours within 
the MCZ Program  
Chapter 6 presented one model for each of the five themes and a sixth one 
entitled the Porky Model, summarising the five previous ones. The main components 
of the Porky Model were centred on the porky and narratives lessons representing 
two local cultural platforms or interface to serve as a “hook” for Indigenous students 
(Trounson, 2011). The seven BHS Indigenous staff, Elders and the twelve student 
participants surrounded and guarded the iconic porky and narratives because they 
held on to their identity. In terms of cultural heritage, the Indigenous sense of 
belonging to the Indigenous family was a cultural anchor in Koora. The BHS 
Indigenous staff and Elders’ insights throughout Appendix CD5A demonstrated that 
the local Indigenous zoology knowledge and narratives brought about a language 
change and the study presented a spectrum of language forms from the varieties of 
spoken Kriols and Aboriginal Englishes toward SAE and Latin Linnaean 
classificatory lexicon. This was evident via the eighty-three zoology lessons and 
interview transcripts from community members. 
From the BHS Indigenous staff and Elders’ accounts, this model must initially 
incorporate listening to Indigenous and their traumatic past. It appears that the 
community suffered a history of oppression and political turmoil during the “Living 
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under the Act” period. The community’s history and local zoology history via the 
collected narratives played an engaging role in passing on stories to the younger 
generations. Therefore, a post-colonial science education model for Indigenous 
students suggested KLIK before EK. This meant that the MCZ Program conveyed 
local history and the familiar view of nature via the porky and local Indigenous 
zoology lessons and narratives, and suggested the Eurocentric science as a second 
way of viewing and understanding nature.  
Drawing conclusions concerning the effectiveness of the MCZ Program for 
teaching zoology to Indigenous students  
The effectiveness of the MCZ Program was confirmed when the students 
voluntarily engaged and were willing to learn local zoology from the older 
community members throughout the study. Three lessons also revealed the 
effectiveness of the program: (a) end-of-study questionnaires in section 5A.4 and two 
Indigenous and non-Indigenous materials surveys, (b) voting for the method of their 
choice, and (c) invitation to end-of-study party.  
The end-of-study questionnaires revealed that participants appreciated KLIK’s 
integration into the MCZ Program. Ten participants out of twelve (question 24) 
learned more about their Indigenous culture during the zoology program. Eleven 
participants out of twelve (question 25) felt proud of being an Indigenous student 
after completing the zoology study. The results suggested that integration and culture 
assisted students’ learning. 
Students’ perceptions of the MCZ Program in the survey My favourite 
Indigenous activities (Appendix D) exposed an overwhelmingly positive response 
from the participants in terms of integrating KLIK into the science classroom. 
Grouping animal cards (Method A: Indigenous ways) was a positive experience for 
ten student participants and two IEWs.  
Students’ perceptions of the MCZ Program in the survey My favourite non-
Indigenous Montessori activities (Appendix D) exposed an overwhelmingly positive 
response from the student participants. The following three classic examples of non-
Indigenous materials during the study captured the students’ attention. Eleven 
student participants and two IEWs positively highlighted the thirty-one animal story 
cards, the characteristic labels, kingdom, phyla, classes of vertebrates, animal photo 
cards and animal name labels. Eight participants and two IEWs confirmed the 
 Chapter 7: Conclusion 333 
significance of the non-Indigenous materials FCoAK charts. Finally, ten participants 
and two IEWs appreciated the Bingo first and second series animal classification. 
The data and the voting in section 5A.4 demonstrated shared results between 
the Indigenous classificatory systems (Method A) and the non-Indigenous Linnaean 
system (Method B) and the students’ choices for learning animal taxonomy.  
The invitation to a party at the conclusion of the study was successful because 
the Elders, BHS Indigenous staff, students and I reflected on both curricula and on 
the significance for Indigenous to deliver the Indigenous curriculum. All participants 
reaffirmed the importance of two-way education and of the locals delivering the 
Indigenous curriculum. The students’ reflections confirmed the MCZ Program to be 
close to their home experiences based around local Indigenous cultural customs and 
local animals. The two-way MCZ Program and both types of complementary 
materials were appreciated by the students.  
“Teaching from Country” meant an effective Koora solution-focused approach 
to teaching and learning in science education. This factor contributed to engagement 
of Indigenous student participants. The MCZ Program witnessed a resurgence of 
KLIK because of the Indigenist research framework and its principles. The MCZ 
Program had an Indigenous zoology agenda, the Indigenous community interests and 
a problem-solving focus and underpinning principles of community ownership, 
control and problem definition. This solution-focused approach was ideal for 
teaching cross-culturally in Koora because the Indigenous BHS staff and students 
generated their own definitions of their local zoology views and understanding of 
nature. The BHS participants “generated their own concerns, determined their own 
goals, designed their own interventions based on their own past successes. 
Necessarily, these matched their cultural perspectives” (Porter, 2008, p. 231). In turn, 
their values contributed to an increase in trust between student participants, 
Indigenous BHS staff and my openness to solutions. The MCZ Program: (a) 
recognised the zoology knowledges in Koora, the distinctive local realities vital to 
the Indigenous mob, and this served as research framework; (b) respected the local 
mob and Indigenous BHS staff in making managerial decisions; (c) honoured local 
social norms and cultural beliefs; (d) emphasised the local history of the Place and 
zoology history inside the narratives; (e) conducted discussion circles consistently 
with Elders and BHS Indigenous staff; (f) privileged the local Indigenous Country, 
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the local voices, the lives and experiences of all Indigenous participants; (g) 
decolonised the non-Indigenous zoology curriculum; and (h) satisfied the non-
Indigenous curriculum requirements mandated by the Australian Government for 
teaching science/zoology.  
Sections 7.3 (contribution of the theoretical frameworks) and 7.4 (contribution 
of the analytical approach) also draw conclusions about the effectiveness of the MCZ 
Program for teaching zoology to Indigenous students. The effectiveness of the 
balance of combined theoretical frameworks, cultural interface and crossing cultural 
borders in engaging students is also described below. 
7.3 CONTRIBUTION OF THE THEORETICAL FRAMEWORKS TO THE 
STUDY  
The Montessori Method and Indigenist research frameworks contributed to the 
study by enabling me to embark on a journey to bridge a gap between home and 
school realities and experiences with the little porky as a chief commandant. The 
review of existing research literature in Chapter 2 on science education, Indigenous 
science learning and two-way education identified an impasse in the literature – the 
majority of teachers of Indigenous students are middle-class non-Indigenous. Also, 
Indigenous students usually feel alienated by the overly dominant non-Indigenous 
curriculum. Perso (2012) states that “there exists a clash of different perspectives and 
worldviews” (p. 32). The same author acknowledges “a mismatch between the 
traditional practices offered in classrooms (mainly white, middle-class) and the home 
cultures of diverse students and their families. Culturally responsive teaching and 
schooling is a means (intervention) to address this mismatch” (p. 28). Two 
theoretical frameworks were used in the study to address this mismatch.  
7.3.1 Indigenist research framework  
Rigney (1999) conveys the Indigenist research framework with the assistance 
of three principles that guided me throughout the research process. This framework 
sought to address how the Indigenous and non-Indigenous zoology Linnaean 
curriculum, in partnerships with local Indigenous mobs, could work towards 
improving educational outcomes of students. It mainly meant recognising and 
honouring their past, the local ways of learning and the worldviews of Indigenous in 
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Koora. The three principles below supported a critical re-conception of delivery of 
science programs in his remote classroom. 
(a) Resistance as the emancipatory imperative 
Indigenist research framework “emerged from the long history of oppression of 
Indigenous Australians” (Rigney, 1999, p. 116). This framework drew on the past 
subjugation of the Koora mob since early settlement because today’s Elders were 
past obedient servants of the State of Queensland when Aborigines were incarcerated 
in Koora. This framework contributed to this study because it meant that the hurt still 
raging within the community at the present time about the people’s history of 
oppression surfaced during this study, and the zoology narratives of the past were 
positively received by the students and Indigenous staff at BHS. It contributed to this 
study because it slightly appeased the Indigenous resentment felt by many Elders 
who “lived under the Act” and supported for an instant their struggle to come to 
terms with their past.  
Self-determination in the science classroom and Indigenist research framework 
allowed local Koora history, local people, local animals of today and of the past (for 
instance, the narrative about the koala population at Koora settlement) to shine in 
science class and to walk hand in hand with me, a Linnaean foreigner and non-
Indigenous researcher. The Koora community obviously still holds an important 
place in the heart, in the history and ongoing lives of Indigenous in Koora, even 
though their ancestors originated from all over Queensland. These history and 
zoology narratives were re-told and acknowledged prior to entering the study of non-
Indigenous zoology. Indigenist research framework contributed to the study because 
Elders and the BHS Indigenous staff reflected on their Indigenous local identity in 
Koora, reflected on Indigenous zoology, past non-Indigenous oppression, and self-
determination in Koora. 
(b) Political integrity 
Research must responsibly serve and inform the political liberation struggle 
(Rigney, 1999). Studies, such as in Koora, provide science educators with a political 
opportunity to make a significant difference to the school experiences of Indigenous 
students (Aikenhead, 2002). Indigenist research framework meant acknowledging 
Indigenous history and political turmoil of the past. Brydon-Miller, Greenwood and 
Maguire (2003) claimed that “action research is an explicitly political, socially 
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engaged, and democratic practice” (p. 13). Action researchers and Montessori 
teachers therefore must do their part to contribute to the goal of achieving greater 
social justice, real outcomes with real people. However, Indigenous Australians have 
to set their own political agenda for liberation from non-Indigenous curriculum 
bondage.  
Political integrity, Indigenist research framework and local languages go hand 
in hand. This framework contributed to this study because the local mobs helped to 
bridge the language barriers between the Indigenous zoology and non-Indigenous 
content, and between the students, BHS Indigenous staff, community adults, Elders 
and myself. The BHS Indigenous staff supported the development of zoology 
concepts progressively from Aboriginal Englishes and spoken Kriol varieties to 
SAE, science and Latin lexicon. The Indigenous curriculum was driven by the 
student participants, by the BHS Indigenous staff and by the framework’s principles 
that took the research into the heart of the past and present Indigenous struggle.  
(c) Privileging Indigenous voice 
“Indigenist research framework gives voice to Indigenous people” (Rigney, 
1999, p. 117). An authentic zoology program cannot be constructed without 
Indigenous people renewing and reconstructing the principles underlying their own 
worldview, environment, languages, and how these construct our humanity (Battiste, 
1998). In this study, this framework was based on local knowledge systems, oral 
traditions, and historical experiences of the Koora mobs and it contributed to 
understanding the accounts of the participants by privileging the lives, the voices and 
aspirations, the dreams, and the struggles of the local mobs. These were revealed via 
daily discussion circles with students and with BHS Indigenous staff, before, during 
and after the lessons. The discussion circles reflected the stories about being part of 
the Indigenous family and these voices echoed who the people belonged to. The 
Indigenous mobs were all agents of transmission of Indigenous culture. This 
framework was the most suitable approach to teach Indigenous students because it 
allowed KLIK to re-emerge at BHS in the science classroom and it meant that the 
local voices honoured the porky and narrative series of lessons. Celebrating the 
Indigenous voices “de-fanged or de-clawed” the shame factor, but mostly local 
voices were found to influence student enthusiasm and re-engagement in science 
learning. It meant that the science classroom at BHS and lessons out bush positively 
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affected the learning of local and foreign zoology by raising concentration and 
independence, developing choice-making ability, and leading to task completion. 
The framework allowed students to listen to each other’s voice and allowed the BHS 
Indigenous staff, the holders of all keys and the guardians of local Koora culture, to 
open the reconciliation door between Indigenous and non-Indigenous.  
7.3.2 Indigenist research framework and cultural interface: Porky and 
narrative lessons 
Cultural interface, the little cousin of Indigenist research framework, meant the 
porky and narratives lessons were viewed as cultural anchors and this space was 
where Indigenous and non-Indigenous materials were designed, created, modified, 
debated, and elaborated. Cultural interface in Koora gave context to the zoology 
discipline. Cultural interface was like a testing station or a physician’s waiting room 
where my intentions were being screened as being gammon or genuine. Therefore it 
was a room where genuine collaboration or gammon consultation were analysed, the 
latter being rejected. These were meetings with stakeholders where surprising results 
occurred. These results were the development of authentic lessons, closer to the 
everyday experiences and realities of Indigenous students such as the porky hunting, 
porky series of lessons, and preparation for collection of local zoology narratives. 
These lessons were considered transitional and were necessary lessons prior to 
classifying vertebrates from the Indigenous narratives.  
Figure 7.1 illustrates what I call the cultural interface chambers and the 
movement within the MCZ Program with two major sections of the curriculum, 
Indigenous and non-Indigenous. These chambers contributed to students’ 
engagement. The figure is a witness to the positive consequences of these meetings 
at cultural interface. In reality, there were many cultural chambers during the 
zoology teaching and illustrated here as grey areas A + B + C. These grey areas 
represent the many hundreds of interwoven interactions in discussion circles before, 
during and after the zoology lessons.  
 
A 
Cultural interface chamber 
 
A 
Cultural interface chamber 
338 Two-way strong: A study of vertebrates using Queensland Indigenous knowledges and  
Montessori Linnaean materials to engage Indigenous secondary school students 
Indigenous Science Curriculum 
Koora Zoology  
The iconic porky lessons 
 
Elders’ animal narratives lessons 
B 
Cultural interface chamber 
 
B 
Cultural interface chamber 
Non-Indigenous Science 
Curriculum: 
Montessori Zoology  
Non-taxonomic lessons:  
First Knowledge of Vertebrates 
lessons 
 
Taxonomic lessons:  
1. Linnaean classificatory system 
labels reconstruction lessons 
2. First Classification of Animal 
Kingdom (FCoAK charts) lessons 
3. Bingo vertebrate classification 
C 
Cultural interface chamber 
 
C 
Cultural interface chamber 
Montessori Contextualised 
Zoology Program 
(MCZ Program in Koora) 
Figure 7.1. Developing the MCZ Program: Cultural interface chamber.  
I believed that some cultural chambers were larger than others, as represented 
in the figure above, because of the importance that they held for Indigenous. For 
instance, a larger chamber early on in the study (cell A) represented the enactment of 
Indigenist research framework by the Indigenous BHS staff. These meetings in 
different chambers contributed to students’ and BHS Indigenous staff’s engagement.  
As long as there will be interactions between Indigenous and non-Indigenous, 
there will always be many cultural interfaces. However, as the study progressed, it 
was realised that interactions between Indigenous themselves were complex for me, 
with many cultural interfaces because of the particular situations in Koora with the 
fifty-two original Indigenous Nations. The Indigenous peoples always did tread 
carefully in regard to protocols, uncertainties and question marks of the various other 
Nations in Koora.  
The student participants traversed the cultural interface and faced the tensions 
or the pleasantness of other Indigenous and non-Indigenous in the many cultural 
chambers, on a daily basis. Nakata’s (2008) approach contributed to the development 
of a more sympathetic approach to Indigenous in Koora at cultural interface. The 
participants shared their porky zoology experiences and stories whilst visiting and 
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transitioning from Indigenous KLIK to non-Indigenous EK back and forth into 
unknown territory and across the cultural border (see Figure 7.2). 
 
Figure 7.2. Border crossing: Indigenous–non-Indigenous land. 
7.3.3 Indigenist research framework and cultural border crossing 
Cultural border crossing is the second little cousin of Indigenist research 
framework. The concept of cultural border crossing contributed to students’ 
engagement. The epithet cultural border crossing was popularised by Aikenhead and 
Jegede (1999), but first introduced and described by Giroux (1992). “Border 
crossing” was used generally in any situation where metaphorically there had been 
cross-cultural interaction. Haig-Brown (1992) uses “border worker” inclusively to 
describe all individuals who work at the border, whether they were successful or 
unsuccessful. Michie’s (2011) classification distinguishes between those who are 
successful and those who are not, as well as discriminating the degree of 
involvement. Michie (2011) identified five categories: Border flee-ers, Border liners, 
Border crossers, Border workers, and Border mergers (definitions in Appendix 
CD7.1). Border crossing refers to issues and experiences students are subjected to in 
their interactions with the teaching and learning of science. Ezeife (2003a) states that 
the alienation felt by many students towards science is attributable to the fact that 
these students perceive a lacuna or chasm between their daily life experiences or life-
world and the classroom experiences they encounter as they step into the world of 
school science (p. 326). In spite of our best intentions, we can inadvertently engage 
in assimilation and neo-colonialism, rather than supporting students to walk in two 
worlds. Michie (2011) claims that not all teachers are necessarily interested in or 
aware of their role in this cultural brokerage (or transition from the Indigenous to the 
non-Indigenous).  
Indigenous land    Non-Indigenous land 
Cultural 
 
 
 
 
 
 
 
border 
Porky and narratives 
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The non-Indigenous teacher, called culture broker by Archibald (1999) and 
Stairs (1995), smooths students’ cultural border crossings into school science. Michie 
(2011) discovered that the primary purpose of a culture broker was seen as a role to 
assist others to understand aspects of the Western culture, assisting them to make 
border crossings between their own culture and the Western one. In Koora, the 
cultural brokers were the BHS Indigenous staff rather than me and the Koora 
Indigenous staff were not so concerned with the non-Indigenous Linnaean 
knowledge but were instead the mediators between KLIK, the students, Elders, and 
myself. In short, the purpose of the cultural brokers was to clarify communication 
between groups and taking on an advocacy role; these perceptions are more in line 
with being cultural mediators (Michie, 2011).  
Figure 7.3 illustrates a progression or sequential steps in Koora’s border 
crossing process. Four factors helped the BHS Indigenous staff and myself facilitate 
the students’ passage to a successful transition or cultural border crossing. The many 
complexities are depicted and a result which was to cross the Indigenous KLIK and 
non-Indigenous Linnaean EK border. The culture brokers or Indigenous mobs 
brought the porky and narratives to the forefront of the science class.  
 
Figure 7.3. Four successful transitions = cultural border crossing. 
7.3.4 Indigenist research and Montessori frameworks: A two-way education 
Articulating the Indigenist research and Montessori frameworks in the study 
sought to provide a balanced approach to education and a zoology program that 
promoted participation, engagement, knowledge building and interest in zoology at 
Crossing cultural border 
4. Five themes or commonalities 
3. Cultural interface (porky and narrative lessons) 
2. Language complexities 
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Action research and cultural observations in Koora 
1. Two theoretical frameworks: Two-way approach 
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the interface of a range of worldviews. The Montessori teaching practices blended 
with the enactment of the Indigenist research framework. Both frameworks provided 
a balance and a lens through which to view the rich and complex worlds of 
Indigenous interaction, engagement and participation in learning, and identity 
construction in science learning. This understanding was useful for investigating the 
Indigenous students and their experiences of science in the classroom. The non-
Indigenous Montessori framework was based on foreign Linnaean knowledge whilst 
Indigenist research framework was based on local knowledge.  
There was strong evidence in the research to indicate that the Montessori 
Technique of the lessons (or three-stage lesson), and the teaching and learning 
principles of the Method, the attractively enticing and colourful materials presented 
on velvet mats, and the freedom to perform an activity in their own time until 
satisfied, influenced students’ engagement and participation, and sustained their 
zoology interest for extended periods of time. These were described through the 
accounts of students’ zoology experiences in Appendix CD5A. In turn, the practices 
were found to contribute to the construction of the students’ Indigenous and non-
Indigenous identities as learners in a balanced way. Applying the three principles of 
Indigenist research framework and teaching principles of the Montessori Method 
allowed for consideration of what can occur in classrooms and how learning can be a 
transformative experience for Indigenous students as they made attempts to 
understand the Indigenous cultural zoology and non-Indigenous Linnaean learning. 
Both frameworks’ principles for viewing students’ accounts of their experiences in 
the classroom enabled an understanding of how they accessed and learned to become 
members of communities of learners and developed a sense of belonging to the 
Indigenous mobs.  
7.3.5 Indigenist research and Montessori frameworks: Power balance 
The strength in using the two frameworks is traced in the accounts of the 
students, Elders and BHS Indigenous staff participants in discussion circles. These 
accounts strongly support the notion of redressing issues related to power (Rigney, 
1999; Smith, 2012) in the science classroom. The Indigenist research framework 
removed the power relation barriers because of open-ended questions. For instance, 
two key questions became the exploratory mechanism enabling an analysis of the 
participants’ particular versions of their realities in terms of animal classificatory 
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exercises (“Which mob belongs where?” or “How do we interview Elders in 
Koora?”). As for the three components of the Montessori system, that is, the 
material, prepared adult and prepared environment, these also attempted to remove 
power relationship barriers between Indigenous and non-Indigenous.  
Figure 7.4 shows power balance and the intricacies of action research and of 
the two theoretical frameworks that supported each other in the Koora study. The 
figure illustrates how the porky and the narrative lessons helped to bridge the gap 
between theory (non-Indigenous school experiences) and practice (Indigenous home 
experiences). The figure is used to compare or show the relationship between two 
ideas. The four-step action research cycle contained in the MCZ Program (plan, act, 
observe and reflect) was used as a tool to practically collect and analyse data on three 
keystone series of lessons: (a) the porky (T. aculeatus) hunting and articulation of its 
skeleton, (b) the collection of local zoology narratives and classificatory exercises, 
and (c) the non-Indigenous vertebrate taxonomical Linnaean system. 
 
Figure 7.4. Action research power balance and two frameworks: Non-Indigenous theory and 
Indigenous practice.  
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7.3.6 Action research power balance: Link between research and practice 
Action research is critical for teachers because it helps them bridge the gap 
between research and practice (Johnson, 2012). Todd (2010) stated that “most research 
into classrooms is still conducted by researchers from outside the classroom 
situation.... Classrooms are very complicated specific contexts replete with their own 
routines and expectations which are very difficult for outside observers to understand” 
(p. 2). Teachers should be doing most research into classrooms (Todd, 2010). A basic 
tenet of action research, according to Johnson (2012), is that in the classroom, teachers 
are able to implement practices that best meet the needs of their students, and 
complement their particular teaching philosophy and instructional style.  
The Montessori Method, the Indigenist research framework and action research 
brought a balance between Indigenous and non-Indigenous theory and practice 
(Figure 7.4) as well as between the Indigenous BHS staff social reformists and the 
non-Indigenous technicist pedagogue in the classroom. However, they all shared 
many commonalities and this is why they worked efficiently together and 
cooperatively side by side in this study. First, both frameworks and action research 
were socially engaged with local Indigenous. The BHS Indigenous staff, the students 
and the Elders understood better than anyone else the issues threatening their 
community, therefore I had a long-lasting respect for the local mobs’ knowledge. 
Participants knew their own lives and the Indigenous Nations’ complexities better 
than what I could imagine. Second, the combination of the two frameworks allied to 
action research methodology supported the belief in the ability of democratic 
processes to achieve positive social change. Third, knowledge production for me or 
for Indigenous in Koora originated from a commitment to action, a pragmatic 
approach “by doing” rather than knowing through conceptualisation. Fourth, I 
viewed complexities and struggles as potentially energising. Fifth, the Montessori 
prepared adult and the Koora action research four-step process had a professional 
and reflective stance. BHS Indigenous staff and I became incessant learners in our 
class and at BHS.  
7.4 CONTRIBUTION OF THE ANALYTICAL APPROACH  
The contribution of the analytical approach concerns three factors that 
supported the engagement of Indigenous students and these were effective elements 
344 Two-way strong: A study of vertebrates using Queensland Indigenous knowledges and  
Montessori Linnaean materials to engage Indigenous secondary school students 
of a bush Indigenous community school in Queensland. These factors enticed 
students to participate, to concentrate for extended periods of time, to complete tasks 
during the science lessons and to succeed. Two of them were reviewed in section 7.3 
(cultural interface and crossing cultural border). The third factor described in this 
section is the combination of the two frameworks with the action research 
methodology.  
The two frameworks and open-ended questions helped generate data by 
focusing on questions that could be analysed systematically. Two frameworks 
contributed to planning, interacting, gathering, interpreting, constructing meaning, 
analysing data and understanding the accounts of Indigenous students’ science 
experiences in the MCZ Program. These were most significant for an exploration of 
the gap in the literature as well as describing participation and the level of 
engagement in science. It has meant that the students’ experiences in zoology 
learning could be attributed to the influence of both frameworks’ practices in the 
science classrooms. The articulation of the two frameworks was a major strength of 
the MCZ Program. There were no reports in the literature using both frameworks for 
analysis, with Montessori Indigenous students, Australia or worldwide in studies of 
science education. Therefore, the work in this study adds substantially to the findings 
already reported in the literature.  
Combined frameworks and action research methodology with cultural 
observations were flexible approaches to engage Indigenous students in Koora. The 
non-Indigenous action research methodology in this study contained cultural 
observations in itself because the BHS Indigenous staff, the students, the community 
members and Elders were intermittently part of the collaborative four-step process. 
Everyone was planning, acting, observing, and reflecting on the local zoology 
processes and local knowledge, therefore transforming the study as it progressed 
from lesson to lesson. Figure 7.5 situates the non-Indigenous action research 
methodology inside the Koora perspective and MCZ Program. The action research 
four-step process shared the limelight with the Indigenist research and Montessori 
frameworks. The figure also demonstrates that the MCZ Program was powered by 
Koora community-based zoology and the Indigenous perspectives. It was assumed 
from the initial meeting with BHS Indigenous staff that an equal, collaborative 
partnership between non-Indigenous Montessori (action research) and Indigenous 
 Chapter 7: Conclusion 345 
KLIK (Indigenist research framework) was paramount to the success of the study 
rather than simple consultation on Indigenous perspectives. The figure demonstrates 
what contributed to students’ engagement and it shows that the teaching was driven 
by more than the Montessori Method.  
 
Figure 7.5. Combined frameworks: Action research with cultural observations. 
This study was an exploration of Montessori and of place-based Indigenist 
research practices that shaped identity and forms of participation at the interface and 
engagement with a small sample of Indigenous students. A variety of Indigenist 
frameworks exist and this porky and narrative study represents one such framework 
within a wide spectrum. A review of the literature explored a series of teaching 
practices in science education and, when considered together with the two theoretical 
frameworks of this study discussed in Chapter 3, produced the research design as 
well as the data analysis method. The design of the study made clear the process for 
generating data, analysing and theorising findings, and provided a clear structure for 
its conduct.  
Browne et al. (2004) stated that “analysis and interpretation of the data is to 
allow the teacher-researcher to begin thinking about what is happening, why it is 
happening, and how it fits into the big picture” (p. 52). Liamputtong (2013) 
described a common type of analysis in qualitative research called thematic analysis 
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and this method identified, analysed and reported patterns (themes) within the data. It 
was perceived as a foundational method for qualitative analysis. Thematic analysis 
meant “searching across a data set in order to find repeated patterns of meaning” 
(Braun & Clarke, 2006, p. 86). The zoology lessons of sections 5A.1 and 5A.2 were 
co-planned, delivered, and evaluated by the Indigenous staff and I in the study. 
Lessons were recorded and a rich description was presented in Appendix CD5A. 
Common themes were identified in Chapter 5 and two theoretical frameworks helped 
analyse the data emerging from the zoology lessons and the semi-structured 
interviews. The observations of all zoology lessons created patterns emerging from 
this data. In this study, five commonalities or themes detailed in Chapter 6 
overlapped in the open-ended data.  
The students’ responses to questionnaires at pre- and post-evaluations and their 
perceptions of the study and of the Indigenous and non-Indigenous materials (section 
5A.4) created trends. Inside the Indigenous section, for instance, the Indigenous staff 
and I observed, analysed and interpreted students’ feedback toward the materials or 
their enthusiasm and engagement during the zoology lessons when the BHS 
Indigenous staff or the community adults were or were not involved. Within the non-
Indigenous section, the participants’ positive feedback and responses toward the 
content analysis (didactic materials) were also analysed and interpreted. Historical 
factors were also examined that explained particular phenomena by scrutinising 
comments from participants made during one-to-one interviews with Elders.  
Multiple sources of data were triangulated in order to organise or “code” the 
data into categories, meaning grouping together similar statements and responses to 
construct a particular theme or major idea. First, each transcript of the eighty-three 
zoology lessons was read and the meaning of all interview data was sought. Then, as 
part of a collective set, the transcripts were examined to discover what was being 
said by the participants as a group and the lessons were sectioned into the four-step 
action research process. Results (Appendix CD5A and Chapter 5) and findings 
(Chapter 6) are also presented using verbatim accounts from the participants. These 
are the evidence to support the interpretations. Verbatim quotations inform the 
readers about the participants’ answers rather than my own interpretations. The 
evidence and the conclusions are based on verbatim accounts extracted from 
interviews, rather than reconstructions of the general sense of what a person said.  
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The Montessori Method considered the way students engaged in the lessons 
and their skills and attitudes to the study of the vertebrate world. Therefore 
concentration, engagement, interest, motivation and behaviour of the Indigenous 
students were taken into account prior to, during and after the zoology lessons. The 
impact of incorporating KLIK and the local mob was also considered by the BHS 
Indigenous staff and me. The perspective of the cultural capital and what students 
brought to class was acknowledged from the points of view of both theoretical 
frameworks. The data was analysed reflecting on the value of the cultural Indigenous 
capital in order to bridge the gap between the Indigenous home KLIK and the non-
Indigenous school EK in class.  
7.5 LIMITATIONS OF THE STUDY 
The narrow scope of the observations is considered the first limitation of the 
Koora study but was counterbalanced by the richness of the data and findings. In this 
regard, the data was taken from a single Queensland Indigenous community over the 
course of one study. Also, this study has drawn on a sample group of twelve 
Indigenous student participants, seven BHS Indigenous staff, Indigenous community 
adult members, thirteen Elders and four non-Indigenous visitors. Therefore, no claims 
have been made that the results presented in the study can be generalised to all 
Indigenous students living in Koora or extrapolated to all of those living remotely on 
other “countries”, in Australia or overseas. It is acknowledged, though, that including 
other students and teachers at BHS or beyond, at Boora State Primary school (BSPS) 
for instance, would have further strengthened the study. However, this was not the 
intention of the study. Rather, its intention was restricted to the Montessori science 
classroom, as I was the only actual Montessori practising teacher at BHS.  
As with all research, there are several more limitations which should be noted 
with respect to this study. Most importantly, I lived in the Indigenous Koora 
community for eight years and there is a need to acknowledge the fact that there may 
have been possibilities of adopting the Indigenous beliefs on many occasions and 
even becoming an advocate for their ideas, therefore not being as objective as I could 
have been. This has many consequences that may limit the findings with participants 
in one context – the MCZ Program.  
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7.5.1 Part implementation of Indigenist research framework 
This study was a part implementation of Indigenist research framework. 
Wilson (2008) describes a series of historical stages that occurred over a century in 
terms of researchers developing more successful approaches over time. Wilson 
explains that the ideal stage occurs when Indigenous scholars “articulate their own 
research paradigms, their own approaches to research and their own data collection 
methods” (p. 54). Unfortunately in the Koora study, these processes were only partly 
achieved because I was a non-local and non-Indigenous person. Rigney (1999) states 
that “Indigenous people are at a stage where they want research and research design 
to contribute to their self-determination and liberation struggles, as it is defined and 
controlled by their communities” (p. 3) (also in Smith, 2012).  
7.5.2 Indigenous Montessori research: Unavailable data 
Worldwide, a dozen Montessori projects in Indigenous contexts exist (AMI & 
NAMTA, 2007), however, with little literature available. Worldwide, Montessori 
schools in Indigenous contexts exist mainly for the 3–6 years old programs, apart 
from the adolescent students of the Colegio Montessori de Tepoztlán Cuernavaca, 
Mexico working with local Indigenous residents of the surrounding village near their 
school. This 12–15 years old student program currently assists Indigenous people 
with service tasks.  
In Indigenous Australia, four Montessori units or classrooms attached to 
schools exist and all programs are targeted at age level 3–6 years old, except for the 
adolescent student program in Koora at BHS (2004–2012) which ceased operation 
when I left in 2012. As a matter of fact, no Montessori research in Indigenous 
contexts has been conducted with Indigenous Australians (or overseas with 
Indigenous populations), even though Breadmore (1986) showed an interest in the 
north of Western Australia with The Strelley Mob. This lack of Montessori research 
in Indigenous contexts was considered a limitation to the present study because I was 
unable to compare results in this study with those of other similar studies (see 
Appendix CD7.2 for listing of Indigenous Montessori classrooms, overseas and in 
Australia). However, the present study contributes to filling this gap in research.  
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7.6 RECOMMENDATIONS FOR INDIGENOUS AND SCIENCE 
EDUCATION 
In this section, drawing on participant accounts and recognising the need for 
Indigenous students to learn, engage and participate in zoology learning, a series of 
recommendations that emerged from the data collected and analysed in the MCZ 
Program are presented.  
Presenting a carefully prepared learning environment with hands-on materials 
displayed on velvet fabric is enticing and aesthetically pleasing to the eyes for 
students. Most importantly, developing a one-to-one individual science program for 
everyone necessitates understanding differences in student achievement, learning 
styles, worldviews, and a focus on the strength model rather than “what needs 
fixing”. Understanding how learning is sustained by the local mobs is critical for 
Indigenous science students. Successful learners occur when the classroom becomes 
a cooperative “laboratory” and by encouraging strong communities of learners with 
guiding open-ended questions. These should be foremost in classrooms where 
sustained engagement and participation in learning is the focus. 
7.6.1 Contextualisation to culture 
Contextualisation to culture is recommended for Indigenous students and 
science education. Koora lessons used what already existed in the community and 
engaged students with rich experiences. For example, there was local richness when 
inviting BHS Indigenous staff to read their own zoology narrative in class (section 
5A.1). There was local depth in an art experience of dot painting in a zoology unit, 
when the students were in the company of a local traditional owner of the land and 
artist (Aunty Magma) to paint life-size local vertebrates and the Moonda Gudda 
(Rainbow Serpent) for a potential filming of a poem written by a local Elder also 
present during the painting sessions. Other examples of local authenticity were the 
porky and narrative lessons and utilisation of local forms of language like “Which 
mobs belong where?” 
7.6.2 Internalised colonialism in the science classroom: Post-colonial science 
education 
Internalised colonialism becomes the norm in remote Indigenous schools like 
at BHS where students and the community are held back by the values and behaviour 
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of the predominant non-Indigenous zoology curriculum, leading to Indigenous 
having a negative view of themselves and their culture. Non-Indigenous views were 
studied after the local community’s Indigenous science and animal storytelling or 
“Indigenous yarn with a cuppa” (cup of tea). In other words, it was important to first 
introduce the local Indigenous perspective on the topic of local animal stories, and 
then introduce a Eurocentric cultural stance, known as the way scientists talk about 
the topic. The Culture Makers, that is, the BHS Indigenous staff and Elders, were the 
source of learning how to properly classify and show respect for animals. Then, the 
conversation with Indigenous students was guided by the following pattern: “Now 
that we know how to classify local animals the Indigenous way, I want you to know 
how classification is conducted by people in another culture (or how scientists 
classify them), that is, non-Indigenous Linnaean animal taxonomy” (Glen 
Aikenhead, personal communication, 2011). In a post-colonial science education, 
there is a need to be explicit about the EK views on zoology taxonomy, the SAE and 
zoology Latin lexicon and its cultural presuppositions or its non-Indigenous scientific 
worldview content. The Western Linnaean taxonomical content needs to be visually 
conveyed with concepts like kingdom, phyla, classes and thirty-one orders of 
vertebrates, as well as why Latin was used and still is today in taxonomy worldwide. 
In a post-colonial science education, both KLIK and EK are seen as complementary. 
7.6.3 KLIK integration into science curriculum 
The Indigenous people’s bush knowledge, their skills and ingenuity ought to be 
integrated into the science curriculum. This study drew from the Koora mobs’ many 
positions at cultural interface to generate useful and personal knowledges. This has 
the potential to create more useful theories for Indigenous involvement in science 
education. The zoology stories of the land, at interface, a source of limitless learning 
for the youth, helped reconcile the various views on zoology. It is imperative for 
Indigenous culture that porky cultural practices and local storytelling continue to 
exist within the school context and be celebrated by all teachers to develop a genuine 
bipartisanship amongst the Indigenous and non-Indigenous. KLIK reminds us to 
listen to and appreciate the differences between human beings, whilst also valuing 
our similarities.  
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7.7 DIRECTIONS FOR FURTHER RESEARCH  
This science education study has demonstrated the power of the methodology 
and of the two frameworks as well as the efficiency of the interface lessons between 
Indigenous and non-Indigenous worldviews and the two-way approach to teaching 
and learning for Indigenous students. The analysis has demonstrated that five major 
commonalities or themes were influential to Indigenous students of the Koora region 
because they impacted on their participation in science classrooms and on their 
enthusiasm for learning local and foreign zoology to affect learning and teaching 
positively in remote Indigenous Koora. The analysis has identified how a two-way 
practice, accompanied by two types of complementary zoology materials, has 
significantly contributed to the construction of learners’ identities: local Koora 
Indigenous and non-Indigenous Montessori Linnaean. The student participants 
demonstrated an increased interest in and understanding of both local zoology and a 
non-Indigenous taxonomical system in a Queensland Indigenous context with low 
achieving Indigenous students in the science classroom. Greater understanding of the 
five themes is necessary for future zoology Indigenous bush programs. To increase 
understanding of all the above factors affecting Indigenous students, the following 
four significant issues have been identified for further research.  
1. Further two-way and cultural interface investigation of science classroom 
practices, and teaching and learning principles, with particular attention to 
Indigenous adolescent students in all three classrooms at BHS in Koora. 
A two-way study at cultural interface could be extended by increasing the 
number of participants with additional BHS classrooms. This new study could 
reinforce cohesion amongst BHS Indigenous and non-Indigenous staff members. All 
three BHS classrooms could assist each other in the process. Only the three 
Indigenous secondary science classrooms, their students and teachers at BHS would 
participate and data could be analysed from both frameworks and methodology 
developed here and through semi-structured interviews and lesson observations. This 
future research may also seek to include parents or guardians of the students to gain 
further insights on the strengths of Indigenous students and a wider range of 
perspectives to get a deeper understanding of the participants. This thesis focused on 
the interface between Indigenous and non-Indigenous zoology knowledge systems, 
positively affecting students. However, honouring other key Koora cultural lessons 
or cultural interfaces other than porky, could be significant. It should then be 
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possible to compare the two-way findings of the two studies to determine the degree 
to which the claims of this study are relevant to the science classrooms of the later 
investigation also at BHS. 
2. A longitudinal pilot study of a mixed-ability group of primary age level 
(Years 5 and 6) and secondary science Indigenous students (Years 7-8-9) to 
better understand the interface between Indigenous and non-Indigenous views 
and understandings of nature from a non-Indigenous researcher point of view.  
The theoretical frameworks on which this study was predicated and its findings 
have highlighted the importance of five commonalities or themes for effective 
science learning and teaching. Further studies on Koora cultural interface, two-way 
education, and the two theoretical frameworks are required for a more 
comprehensive understanding with a variety of students and age levels; for example, 
a group composed of six classrooms (three primary and three secondary classes) and 
across the usual spectrum of abilities from both educational institutions, that is, 
BSPS and BHS. This authentic alliance could certainly consider contextualisation to 
culture, local materials around the shelves of the community, and other lessons at 
cultural interface as its primary focus. This study could: (a) involve all Indigenous 
staff to enact Indigenist research framework, (b) address current primary and high 
school students’ disenchantments with mostly non-Indigenous science lessons in 
remote schools, (c) make practical and theoretical contributions to the current science 
education debate around bridging the gap between home and school experiences, and 
(d) engage the disengaged Indigenous students and improve their science knowledge 
and ability.  
3. Evaluate current and forthcoming developments in science education and 
the value of “The Place”, local languages and border crossing and 
implementing Indigenist research framework in a reduced period of time (ten-
week term).  
The literature proposed two methods for teaching science to Indigenous students: 
(a) the belief that cultural understandings are transmitted through language, and (b) the 
concept of border crossing. However, “the process by which Indigenous knowledges 
and Western science are presented to create authentic learning experiences is still a 
matter of great debate among science educators interested in creating these 
opportunities” (Sutherland & Swayze, 2013, p. 179). A potential study about zoology 
border crossing would be of considerable importance. Since the national curriculum is 
composed of four science strands or domains (Chemistry – natural and processed 
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materials, Physics – energy and change, Earth/Space – Earth and beyond, and Biology 
– life and living), teaching one strand per term (four terms per year), it would be 
valuable to propose to remote teachers of Indigenous students what one such culturally 
responsive strand per term could look like in terms of interface, border crossing, 
navigating local languages and two-way education. The MCZ Program was conducted 
for three Australian school terms or 141 days. However, a reduced-length 
contextualised to culture study with similar attributes to this study would need to last at 
most ten weeks or one Australian term. I would be able to compare the two studies and 
analyse the engagement level of the participants in a more realistic ten-week timeframe 
for teachers. It would certainly be appropriate to evaluate such a study in the light of 
the findings of this study and its theoretical frameworks with particular attention to two 
aspects: (a) the degree to which the two studies support or deny the aspect of length of 
time as well as the frameworks, and (b) the degree to which their methods might be 
improved by it.  
4. Koora digital repository: publicising the local Koora narratives. Further 
two-way investigation of the Montessori Method, Indigenist research 
framework and ICT to digitally construct, organise, re-use and recreate local 
narratives.  
The Koora Indigenous literature is endangered. It is critical for humanity that 
local storytelling and local cultural practices exist and be valued by non-Indigenous 
teachers. Publicising the existence of local narratives is worth investigating because 
so much is lost of local KLIK heritage that could inform true development of local 
Indigenous pedagogy, Indigenous epistemology, ontology, and axiology. This future 
study about Koora narratives would aim at building a digital archive of endangered 
Koora literature, a repository of materials to preserve the Indigenous ways of 
viewing and understanding nature. The logistics involved would be considerable, and 
obtaining a trained Indigenous Montessori (AMI) teacher, with the relevant 
knowledge at adolescent level with commitment and experience, could be difficult. 
However, chronicling a two-way literature would mean placing attention on both 
Indigenous local cultural heritage and non-local or non-Indigenous Australian 
curriculum content. It could allow future students at BHS to learn both Indigenous 
traditional (pre-colonisation and “Living under the Act” era) and modern Indigenous 
knowledge (KLIK) as well as Eurocentric non-Indigenous zoology knowledge 
(Linnaean animal stories from national curriculum) such as the non-Indigenous 
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vertebrate stories of the study. Most importantly, the Koora mob leading a web-based 
project could breathe life into the “remote” national curriculum subjects, revitalise 
the science classroom and inject KLIK into all non-Indigenous subjects taught at 
BHS. This interactive archive could combine video clips, texts, images with sound so 
those using the archive could be able to hear how the words are pronounced in 
Aboriginal English (or spoken Kriols and OILs). BHS Indigenous staff and Elders 
are pivotal links to the past and for many Elders living in Koora, the past is 
unfortunately irretrievable because of cultural fractures within their mobs. However, 
computers and internet could potentially become the new cultural interface, along 
with the porky, and could help the Koora Indigenous to reflect on other community 
aspirations.  
7.8 CONCLUSION  
In remote Indigenous communities, there usually exists a clash of different 
perspectives and worldviews between Indigenous students and their non-Indigenous 
teachers. There is a gap and a mismatch between the non-Indigenous teachers’ 
practices in classrooms and the home cultures of Indigenous students. Culturally 
responsive teaching and schooling has the potential to prevent this mismatch. The 
Montessori Method and Indigenist research frameworks addressed and bridged this 
gap with the little porky. Three factors supported the argument that these were 
educationally effective in the science class of an Indigenous community school in 
Queensland: (a) combined frameworks and action research methodology, (b) cultural 
interface, and (c) cultural border crossing. These factors also supported students’ 
engagement by enticing them to participate, to succeed, to concentrate for extended 
periods of time and to complete tasks during the science lessons.  
This study gained inside science perspectives of Indigenous students in a 
remote Queensland Indigenous community and focused on cultural elements at 
interface that promoted engagement and interest for two types of zoology materials 
(Montessori materials around the shelves of the classroom and Indigenous materials 
around the shelves of the community; that is, porky and local narratives). Moreover, 
culturally relevant Indigenous and non-Indigenous partnerships required the 
provision and sustenance of five responsive or exemplary practices with Indigenous 
students (or five themes) to enhance engagement of students in learning and 
enthusiasm to learn zoology.  
 Chapter 7: Conclusion 355 
The Indigenous contributions of local people and KLIK engineered the science 
lessons. This study examined the accounts of twelve students and seven BHS 
Indigenous staff from a specific context set up for a particular Montessori purpose. 
The study utilised familiar Indigenous knowledge to classify local fauna identified 
within Elders’ narratives before gently leading the students to the non-Indigenous 
vertebrate Linnaean taxonomy. Even though the ancestral animal classifications in 
Koora did not eventuate in this study, the students collected local zoology narratives 
from which to extract vertebrates to classify. I then investigated students’ 
interactions with both taxonomies.  
Penman (2006) compares and contrasts scientific knowledge and Indigenous 
knowledge. Non-Indigenous knowledge is generated using the familiar scientific 
methods of the Western tradition. “In contrast, practical knowledge is generated 
using a range of participatory methods to arrive at an understanding of how to do 
things, in local contexts, in particular times” (Penman, 2006, p. 18). The porky acted 
as a bridge across the cultural interface and joined the Indigenous and non-
Indigenous knowledge fields. The porky achieved this feat in a series of porky 
lessons where its skeleton was articulated or reconstructed to unveil the concept of 
vertebrate. The porky was converted from an animal to a skeleton and it acted out as 
a joint or cartilage between the two types of animal taxonomies. The porky and the 
collection of local narratives were also a kinaesthetic way to engage the disengaged 
students in Koora, initiating this experience from the porky hunting to skeleton, or 
from a cultural pragmatic approach to end with a schematic Linnaean and more 
abstract experience. Therefore, the porky was reduced from an animal to a skeleton 
in practical fashion, from a taxonomy based on hunting to one based on skeletons. 
Also, the porky was reduced from an animal to a skeleton in theoretical fashion and 
the porky’s role at BHS was to create a two-way highway, from Indigenous to non-
Indigenous knowledge. Finally, the porky was reduced from an animal to a skeleton 
in spiritual fashion because of its local cultural iconic significance and the fact that 
for the Koora mobs, the porky is a gift from the Moonda Gudda, the Rainbow 
Serpent or the Spirit Protector and the provider for all.  
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Appendices 
Appendix A: 
Reflection on Teaching Practices 
For an external observer to fill in after all lessons included in the MCZ Program at BHS, Koora  
(after videoing the students, watching it for triangulation to validate my observations) 
TEACHER:       DATE_____________ 
BHS   CLASS (Year 8-10) 
NUMBER OF CHILDREN:          
NAME OF ACTIVITY: ________________________________________ 
PURPOSE: __________________________________________________ 
Please evaluate the teaching using the following key: 
  1 2 3 4 5  “one” meaning improvement required and “five” being very strong 
Observations  
A PERSONAL QUALITIES                                                      
  1. Exhibits self-confidence                                                         
 2. Demonstrates a calm demeanour                                            
 3. Demonstrates a positive outlook                                             
 4. Makes appropriate decisions                                                 
  5. Demonstrates initiative                                                          
  6. Possesses a sense of humour                                                 
 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
B HUMAN RELATIONS 
  1. Demonstrates respect for children                                        
 2. Establishes rapport with children                                          
 3. Believes in the ability of each child to learn    
 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
C COMMUNICATION SKILLS 
  1. Provides a model of effective oral communication 
  a. Communicates coherently in English    
  b. Uses appropriate syntax                                               
  c. Uses acceptable pronunciation of words             
  2. Provides a model of effective written expression 
   a.  Uses correct spelling                                                  
  b. Uses appropriate syntax                                             
  c. Uses capitalisation and punctuation appropriately.  
 3. Uses appropriate non-verbal models of communication       
 
 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
D. TEACHING PRACTICE IN ZOOLOGY 
 1. Plans appropriate learning experiences for young adolescents                    
 2.  Plans lessons appropriate to the needs/interests of the children  
 3.  Evaluates lessons                                                                    
 4 Involves children actively in their own learning strategies 
  5. Uses a variety of materials and activities                               
  6.  Presents lessons relevant to the experiences of the students   
  7.  Has worked with individuals 
  8. Has worked with small groups  
  9. Has worked with large groups         
 10. Manages small groups                                                           
 11. Promotes children’s self-direction                                                   
 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
E. PROFESSIONALISM 
 1. Fulfils teaching responsibilities                                              
  2. Exhibits professional ethics                                         
 3. Demonstrates commitment to the profession             
  4.  Arrives on time  
 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5 
  1 2 3 4 5   
F. INDIGENOUS CULTURE 
 1. Sensitive to students’ Aboriginal English                            
 2. Non-threatening environment and safe for students to express themselves  
 
  1 2 3 4 5 
  1 2 3 4 5 
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G. ADDITIONAL COMMENTS:   
 
1. Please use reverse side to offer ideas to improve the lesson. 
 
2. Talk about anything that comes to mind relating to the lesson.  
 
 
 
1. Was the zoology presentation adequate? Why? Why not? 
2. Describe the group dynamic (attention/inattention, active/lethargic, etc.) 
3. What were the problems (interruptions, behaviour, knowledge) I encountered? How might I 
avoid these problems in the future?  
4. Was there one student or a small group who stood out in the group? Why?  
5. Was the stated purpose achieved? How do I know? By questions asked or by successful work?  
6. What did I expect to happen? Did this happen or not? Why? Why not? What were the surprises?  
7. Was the ending of the presentation satisfactory? Why? Why not? 
8. Did I observe any work of the children, which was a follow up of the presentation? What kind? 
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Appendix B: 
Semi-Structured One-to-One Interview Protocol: Three Non-Participating 
Students 
The original version of the semi-structured interview protocol for the pre-evaluations 
is shown in the tables below. The original version was tried with the first non-
participating students attending another classroom (Bazim, Novan and Daven). The 
italicised words signify students’ answers and no answer beside my questions meant 
the students did not answer. This original version of the semi-structured interview 
protocol was to be used later for the pre-evaluations with actual participants.  
Student 1: Bazim (original version questionnaire) 
Question/Topic Probes/Answers 
Talk about yourself 
Who are you?  
Where are you from? 
Your country? 
Your mother comes from which area? Here in Koora and on mum’s 
side up north in Wujul.  
Your father comes from which area? Not sure, he never told me. 
 
Your mum’s side 
Your grand-mother comes from which area? Up north in Wudjul.  
 
Your grand-father comes from which area? Here in Koora. 
 
Your dad’s side 
Your grand-mother comes from which area? 
Your grand-father comes from which area? 
Student’s identity and 
Aboriginality 
Your parents’ language(s)? No  
Your clan group? What is that? 
Your tribe? ??? 
Talk about your totem? 
the name_______________ 
talk about how important it is? 
How do you feel about being Indigenous/Aborigine? Don’t know.  
Do you feel proud and “deadly”? Yes 
Why yes or why not? explain: Because I love the place and the 
artists.  
If not, what would make you feel proud and deadly about your 
culture? 
What more can you do about it?  
What can BHS do about it? Not much. 
Zoology and being 
Indigenous 
Are animal stories important for you being Indigenous? Why? or 
Why not? Yes, because porky, emu, kangaroo, hunting pig are 
important animals for us.  
Do you think Elders’ knowledge of animal stories is important? 
Yes, because they respect the place, they know the animals.  
Transmission of knowledge 
Who passed on information 
about animals in your 
family? 
 
Your father? Your mother? Your grandfather? Your grandmother? 
Your uncles, your aunties? No one? All of the above? 
How do/did people tell Corroboree dance, painting, singing, oral stories, other. 
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Question/Topic Probes/Answers 
animal stories? 
How will you teach your 
children or grand-children 
about animal stories? 
 
Go bush and make something. Learn to hunt. I learn best about 
animals if I go out bush to find things out.  
Characteristics of the 
Indigenous stories 
What are the local stories 
about? 
Are the stories about one 
animal only or many?  
What types of stories do 
people tell? 
Are the stories about a 
theme? A topic? 
Which animals come often 
in stories? 
Not sure. 
 
What do stories tell? The stories told around the community... 
 
Many 
 
Dreamtime. Also poetry like “Tube” writes poetry.  
 
A mixture of topics. 
 
The most popular snake Dreamtime creation? Rainbow serpent? 
About Elders… 
What is an Elder? Ask 
students to define term 
“Elder”. 
 
Someone over 50? The one who is called an Elder and recognised as 
such by others. The oldest generation? The most respected ones? 
Someone with wisdom? Not sure. An older person. An Elder is very 
respectable. If he’s older than you.  
Do you see Elders’ animal 
stories as science? Why yes 
or why no? 
Not sure.  
 
Animal study 
A lot 
 
Sometimes 
 
Not really 
 
Zoology lessons are fun.    
I look forward to science and animal 
lessons/zoology. 
   
Zoology is an important part of my everyday 
life in Koora. 
   
Animal study is important to me.    
I do written work when I study animals 
(pencil+paper). 
   
I do practical work or hands-on work when I 
study animals. 
   
  
 Appendices 385 
Questions Once a term 
More than 
once a term 
Never 
In Year 8-9, I studied animals with backbones X   
In Years 1-7, I studied animals with backbones X   
 
2 weeks per 
term 
More than 
two weeks 
per term 
Not at all 
It would be good to study local Koora animals in Year 
8-9 
 X  
 Yes No 
I don’t 
remember 
I had animal lessons from teachers in Years 1-7 outside 
the classroom. 
X   
I had animal lessons from the teachers in Year 8-9 
outside the classroom. 
X   
I studied animals but something I did on my own as a 
project in Years 1-7 without the teacher giving you a 
lesson. 
X   
 Yes No 
I don’t 
remember 
I studied animals but something I did on my own as a 
project in Year 8-9 without the teacher giving you a 
lesson. 
X   
I had animal lessons from the teachers in Years 1-7 in 
class. 
   
I had animal lessons from the teachers in Years 8-9 in 
class. 
X   
I had animal lessons from the teachers in Years 1-7 
school out in the bush and in class as well. 
X   
I had animal lessons from the teachers in Year 8-9 out 
in the bush and in class as well. 
X   
 
  
 
A) What is animal study? What does it mean? __________________________ 
B) Is animal study important to do at school? Should we do it?  Yes 
Explain how? ______________________ 
C) What is the best way for you to study animals? (become conscious of the ways you learn). 
It is boring. I would like to shoot kangaroos and make leather bags with the skin. Shoot emu and 
make something with feathers.  
What ways are better to teach science? Catch frogs and open them up, you know. How would 
you like to learn about zoology? ______________________ 
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D) What activities would you like to do during animal lessons to make animal study fun? 
What makes zoology learning fun, easy? What makes you learn zoology easily? 
 
E) Have you ever had lessons about animals at school where you had to group or classify 
animals? Y/N  
What was the lesson like? _____________________________ 
What did you like? _______________________________ 
What didn’t you like? _______________________________ 
How was the teacher behaving with the students (what was the teacher like)? 
___________________________ 
What do you think about making your own animal materials at BHS? 
Yes, making your own kangaroo leather belt from kangaroo skin. 
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Question/Topic Probes/Answers 
Past, present and future zoology experiences 
Talk about your past experiences of zoology. 
What do you like doing in zoology at BHS? 
What did you like doing in zoology at Boora 
State Primary School? 
What do you like doing in zoology after school or 
during weekends? 
What zoology activities would you like to do in 
the future?  
What would you like to learn in the future? 
 
At Bolinga High School, at Boora State Primary 
School and/or other schools you have been at. 
 
Materials 
What do you think of the animal cards as 
materials for zoology?  
Animal card activities like photos, students’ 
drawings, local paintings and photos of art work 
such as wood burning indigenous artefacts 
representing local animals. 
How can we improve these material cards? 
What other materials would you like to have in 
class or outside to learn about zoology? 
What materials could you make that would help 
you in zoology? 
 
The teacher 
What would you like the teacher to do during 
zoology lessons? 
How would you like the teacher to be during 
zoology lessons? 
What does a teacher do that makes you want to 
listen or do work in science? 
What does a teacher do to make zoology dull and a 
turn off? 
How did the teacher give animal lessons in the 
past? What activities were done and how was it 
done? 
Any ideas you have for teachers to help students 
learn about animals in classroom or outside in the 
community?  
 
Teach animal study the proper way, the right way, 
focused on animals. Be nice with the kids.  
Classification 
Are you aware of any Indigenous animal type of 
classification? If yes, how is it done? 
 
 
Any animal groupings you know, you can think 
of… 
Group horses. Group cattle. We can chase them 
in the yard. Brand them, tag them, vaccine them, 
send them away to Boleyvale, then sell them.  
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Student 2: Novan (original version questionnaire) 
Question/Topic Probes/Answers 
Talk about yourself 
Who are you?  
Where are you from? 
Your country? 
Your mother comes from which area? Hughenden.  
Your father comes from which area? Toonooba.. 
 
Your mum’s side 
Your grand-mother comes from which area? Connection to 
Barcaldine.  
 
Your grand-father comes from which area?  
 
Your dad’s side 
Your grand-mother comes from which area? 
Your grand-father comes from which area? 
Student’s identity and 
Aboriginality 
Your parents’ language(s)? No  
Your clan group? No 
Your tribe? No 
Talk about your totem? No 
the name_______________ 
talk about how important it is? It would be 
How do you feel about being Indigenous/Aborigine? Proud to be 
Aborigine. It is not something to be ashamed of.  
Do you feel proud and “deadly”? Yes 
Why yes or why not? explain:  
If not, what would make you feel proud and deadly about your 
culture? 
What more can you do about it? Nothing 
What can BHS do about it? Not sure. Not do anything. 
Zoology and being 
Indigenous 
Are animal stories important for you being Indigenous? Why? or 
Why not?. Yes, to keep our culture and to pass on information. 
Do you think Elders’ knowledge of animal stories is important? Yes.  
Transmission of knowledge 
Who passed on information 
about animals in your 
family? 
 
Your father? Your mother? Your grandfather? Uncle Kooba Your 
grandmother? Your uncles, your aunties? No one? All of the above? 
How do/did people tell 
animal stories? 
How will you teach your 
children or grand-children 
about animal stories? 
Corroboree dance, painting, singing, oral stories, other. 
I learn best about animals with friends outbush 
Telling them stories. Oral stories. 
Characteristics of the 
Indigenous stories 
What are the local stories 
about? 
Are the stories about one 
animal only or many?  
 
What types of stories do 
people tell? 
Are the stories about a 
theme? A topic? 
 
 
What do stories tell? The stories told around the community... the 
stories are about animals and about history. 
Generally one animal. 
 
.  
 
 
 
One animal and one topic. 
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Question/Topic Probes/Answers 
Which animals come often 
in stories? 
The most popular snake Dreamtime creation? Rainbow serpent? 
Mainly about this. 
About Elders… 
What is an Elder? Ask 
students to define term 
“Elder”. 
 
 
Someone over 50? The one who is called an Elder and recognised as 
such by others. The oldest generation? The most respected ones? 
Someone with wisdom? Uncle Evale is an elder. 50 or 60 years old. 
Elders are Elders to all people not just one small group of people.  
Do you see Elders’ animal 
stories as science? Why yes 
or why no? 
Yes. When you do paintings, you can study them. That’s science.  
 
Animal study 
A lot 
 
Sometimes 
 
Not really 
 
Zoology lessons are fun.    
I look forward to science and animal 
lessons/zoology. 
   
Zoology is an important part of my everyday 
life in Koora. 
   
Animal study is important to me.    
I do written work when I study animals 
(pencil+paper). 
   
I do practical work or hands-on work when I 
study animals. 
   
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Questions Once a term 
More than 
once a term 
Never 
In Year 8-9, I studied animals with backbones X   
In Years 1-7, I studied animals with backbones X   
 
2 weeks per 
term 
More than 
two weeks 
per term 
Not at all 
It would be good to study local Koora animals in Year 
8-9 
 X  
 Yes No 
I don’t 
remember 
I had animal lessons from teachers in Years 1-7 outside 
the classroom. 
   
I had animal lessons from the teachers in Year 8-9 
outside the classroom. 
X   
I studied animals but something I did on my own as a 
project in Years 1-7 without the teacher giving you a 
lesson. 
  X 
 Yes No 
I don’t 
remember 
I studied animals but something I did on my own as a 
project in Year 8-9 without the teacher giving you a 
lesson. 
X   
I had animal lessons from the teachers in Years 1-7 in 
class. 
   
I had animal lessons from the teachers in Years 8-9 in 
class. 
X   
I had animal lessons from the teachers in Years 1-7 
school out in the bush and in class as well. 
 X  
I had animal lessons from the teachers in Year 8-9 out 
in the bush and in class as well. 
X   
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A) What is animal study? What does it mean? Learn about snakes 
B) Is animal study important to do at school? Should we do it?  Yes 
Explain how? ______________________ 
C) What is the best way for you to study animals? (become conscious of the ways you learn). 
Grab them, touch them…   
What ways are better to teach science? How would you like to learn about zoology? Also in 
class, involving elders. In nature, with my old people also. 
D) What activities would you like to do during animal lessons to make animal study fun? 
What makes zoology learning fun, easy? What makes you learn zoology easily? 
Not sure 
E) Have you ever had lessons about animals at school where you had to group or classify 
animals? Y/N  
What was the lesson like? _____________________________ 
What did you like? _______________________________ 
What didn’t you like? _______________________________ 
How was the teacher behaving with the students (what was the teacher like)? 
___________________________ 
What do you think about making your own animal materials at BHS? 
No? 
With Elders’ animal stories, what can we do? We can learn about snakes in class and outside 
the class. 
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Question/Topic Probes/Answers 
Past, present and future zoology experiences 
Talk about your past experiences of zoology. 
What do you like doing in zoology at BHS? 
What did you like doing in zoology at Boora 
State Primary School? 
What do you like doing in zoology after school or 
during weekends? 
What zoology activities would you like to do in 
the future?  
What would you like to learn in the future? 
 
At Bolinga High School, at Boora State Primary 
School and/or other schools you have been at. 
Not sure 
 
Materials 
What do you think of the animal cards as 
materials for zoology?  
Animal card activities like photos, students’ 
drawings, local paintings and photos of art work 
such as wood burning indigenous artefacts 
representing local animals. 
How can we improve these material cards? 
What other materials would you like to have in 
class or outside to learn about zoology? 
What materials could you make that would help 
you in zoology? 
 
The teacher 
What would you like the teacher to do during 
zoology lessons? 
How would you like the teacher to be during 
zoology lessons? 
What does a teacher do that makes you want to 
listen or do work in science? 
What does a teacher do to make zoology dull and a 
turn off? 
How did the teacher give animal lessons in the 
past? What activities were done and how was it 
done? 
Any ideas you have for teachers to help students 
learn about animals in classroom or outside in the 
community?  
 
Not sure. Talk about the topic. Blow things up 
with chemicals...experiments. Action. It is not fun 
when teachers don’t use chemicals.  
Classification 
Are you aware of any Indigenous animal type of 
classification? If yes, how is it done? 
 
 
Any animal groupings you know, you can think 
of… 
No.  
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Student 3: Daven (original version questionnaire)  
Question/Topic Probes/Answers 
Talk about yourself 
Who are you?  
Where are you from? 
Your country? 
Your mother comes from which area? Koora.  
Your father comes from which area? Carnarvon, Queensland. 
 
Your mum’s side 
Your grand-mother comes from which area?.  
 
Your grand-father comes from which area?. 
 
Your dad’s side 
Your grand-mother comes from which area? 
Your grand-father comes from which area? 
Student’s identity and 
Aboriginality 
Your parents’ language(s)?  
Your clan group? No 
Your tribe? Bolinga tribe, I think 
Talk about your totem? Emu, I think 
the name_______________ 
talk about how important it is? 
How do you feel about being Indigenous/Aborigine? Not sure.  
Do you feel proud and “deadly”? Not sure 
Why yes or why not? explain:.  
If not, what would make you feel proud and deadly about your 
culture? The old people make you feel more proud. 
What more can you do about it? Get the land back. 
What can BHS do about it? Not sure.  
Nana can help me with the culture. 
Zoology and being 
Indigenous 
Are animal stories important for you being Indigenous? Why? or 
Why not?. Yes, because stories teach you about the land and how to 
live. 
Do you think Elders’ knowledge of animal stories is important? 
Yes.  
Transmission of knowledge 
Who passed on information 
about animals in your 
family? 
 
Your father? Your mother? Your grandfather Bredo? Your 
grandmother? Your uncles, your aunties? No one? All of the above? 
How do/did people tell 
animal stories? 
How will you teach your 
children or grand-children 
about animal stories? 
Corroboree dance, painting, singing, oral stories, other. 
Art 
Same way, art.  
Go out and do it. Being one with animals. 
Characteristics of the 
Indigenous stories 
What are the local stories 
about? 
Are the stories about one 
animal only or many?  
What types of stories do 
people tell? 
Are the stories about a 
theme? A topic? 
. 
 
What do stories tell? The stories told around the community... 
 
One or many 
 
Different stories: Animals, plants, stories about Aboriginal people 
and history. 
No. 
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Question/Topic Probes/Answers 
Which animals come often 
in stories? 
Porky, emu, kangaroo. It depends where you are from and where 
your land is. It depends on your totem also. 
About Elders… 
What is an Elder? Ask 
students to define term 
“Elder”. 
 
Someone over 50? The one who is called an Elder and recognised as 
such by others. The oldest generation? The most respected ones? 
Someone with wisdom? Your mother, your grand-mothers, your 
grand-fathers, ....  
Do you see Elders’ animal 
stories as science? Why yes 
or why no? 
Not really.  
 
Animal study 
A lot 
 
Sometimes 
 
Not really 
 
Zoology lessons are fun.    
I look forward to science and animal 
lessons/zoology. 
   
Zoology is an important part of my everyday 
life in Koora. 
   
Animal study is important to me.    
I do written work when I study animals 
(pencil+paper). 
   
I do practical work or hands-on work when I 
study animals. 
   
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Questions Once a term 
More than 
once a term 
Never 
In Year 8-9, I studied animals with backbones X I think so   
In Years 1-7, I studied animals with backbones X I think so   
 
2 weeks per 
term 
More than 
two weeks 
per term 
Not at all 
It would be good to study local Koora animals in Year 
8-9 
 X  
 Yes No 
I don’t 
remember 
I had animal lessons from teachers in Years 1-7 outside 
the classroom. 
X   
I had animal lessons from the teachers in Year 8-9 
outside the classroom. 
X   
I studied animals but something I did on my own as a 
project in Years 1-7 without the teacher giving you a 
lesson. 
X   
 Yes No 
I don’t 
remember 
I studied animals but something I did on my own as a 
project in Year 8-9 without the teacher giving you a 
lesson. 
X   
I had animal lessons from the teachers in Years 1-7 in 
class. 
X   
I had animal lessons from the teachers in Years 8-9 in 
class. 
X   
I had animal lessons from the teachers in Years 1-7 
school out in the bush and in class as well. 
X   
I had animal lessons from the teachers in Year 8-9 out 
in the bush and in class as well. 
X   
 
  
396 Two-way strong: A study of vertebrates using Queensland Indigenous knowledges and  
Montessori Linnaean materials to engage Indigenous secondary school students 
A) What is animal study? What does it mean? Survival skills if you are lost 
B) Is animal study important to do at school? Should we do it? No you don’t have to 
Explain how? ______________________ 
C) What is the best way for you to study animals? (become conscious of the ways you learn). 
Go out bush and do it. Being one with animals. In class also, you can study animals.  
What ways are better to teach science? How would you like to learn about zoology? A lot. 
Catching, finding, eating.... 
D) What activities would you like to do during animal lessons to make animal study fun? 
What makes zoology learning fun, easy? What makes you learn zoology easily? 
Not sure. It is important for students to learn about Indigenous animals and which animals 
we can catch and eat. Learn how to catch them. Learn which animals you have to stay away 
from. 
E) Have you ever had lessons about animals at school where you had to group or classify 
animals? Y/N  
What was the lesson like? _____________________________ 
What did you like? _______________________________ 
What didn’t you like? _______________________________ 
How was the teacher behaving with the students (what was the teacher like)? 
___________________________ 
What do you think about making your own animal materials at BHS? 
Yes, would be fun like using my skills Indigenous painting. Drawing and using computers. 
Telling stories with these paintings. With Elders’ animal stories, we can study the stories with 
Elders. How to cook the animals different ways. Depends on the porky season, depends if it is 
sunny outside, e.g., with the kangaroo, there is a certain way you can gut him out. You put a 
hole in the tummy and pull the guts out. You throw them on the fire, on both sides. Through the 
hole, the blood will run and you can drink it. 
 
  
 Appendices 397 
Question/Topic Probes/Answers 
Past, present and future zoology experiences 
Talk about your past experiences of zoology. 
What do you like doing in zoology at BHS? 
What did you like doing in zoology at Boora 
State Primary School? 
What do you like doing in zoology after school or 
during weekends? 
What zoology activities would you like to do in 
the future?  
What would you like to learn in the future? 
 
At Bolinga High School, at Boora State Primary 
School and/or other schools you have been at. 
 
Materials 
What do you think of the animal cards as 
materials for zoology?  
Animal card activities like photos, students’ 
drawings, local paintings and photos of art work 
such as wood burning indigenous artefacts 
representing local animals. 
How can we improve these material cards? 
What other materials would you like to have in 
class or outside to learn about zoology? 
What materials could you make that would help 
you in zoology? 
 
The teacher 
What would you like the teacher to do during 
zoology lessons? 
How would you like the teacher to be during 
zoology lessons? 
What does a teacher do that makes you want to 
listen or do work in science? 
What does a teacher do to make zoology dull and a 
turn off? 
How did the teacher give animal lessons in the 
past? What activities were done and how was it 
done? 
Any ideas you have for teachers to help students 
learn about animals in classroom or outside in the 
community?  
 
Teacher lets you do fun activities. Make you do 
work.  
Classification 
Are you aware of any Indigenous animal type of 
classification? If yes, how is it done? 
 
 
Any animal groupings you know, you can think 
of… 
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Appendix C: 
Semi-Structured One-to-One Interview Protocol: Pre-evaluation Tasks. Look, 
Think and Discuss – Culturally Sensitive Template 
Task 4 Look, Think and Talk 
Pre- Post-evaluations  
RESEARCHER PARTICIPANT 
SAYS DOES SAYS/DOES 
Sample introduction  
Thank you for agreeing to help 
me. I‘m happy that you are here 
to help me with this job now. 
You Indigenous kids have 
taught me so much already and 
I’m very grateful. I would like to 
make good learning activities so 
we all learn better. I want to be a 
better teacher of Indigenous 
kids. I reckon you know a fair 
bit about all the animals around 
here already. This activity here 
is to find out how much you 
already know about animals 
around here. If I say anything 
that is not clear, ask me to 
explain it again. So, let’s find 
out. 
 Respects participant. 
 Smiles. 
 Adopts welcoming attitude. 
 Approaches activity in 
indirect  
Indigenous manner before 
really starting activity. 
 Endeavours to make the 
participant comfortable and 
willing to participate in fun 
activity. 
 Points to animal cards. 
 Avoids excessive eye 
contact with participant. 
 Avoids using questions. 
Uses commands. 
May wish to talk/ask about the 
animal cards and respond to what 
researcher says at beginning of 
session. 
 
RESEARCHER PARTICIPANT 
SAYS DOES SAYS/DOES 
Sample commands 
Here we have a group of animal 
cards. 
 Tell how many you think are 
here.  
 Have a look through them.  
 Talk about any of them if you 
feel like it.  
 Talk about the ones you like. 
 
 Keeps smiling 
encouragingly. 
 Adopts participative 
attitude. 
 Approaches activity in 
indirect Indigenous manner. 
 Endeavours to make the 
participant comfortable and 
willing to continue 
participating. 
 Points to animal cards. 
 Avoids excessive eye 
contact with participant. 
 Avoids using questions. 
Uses commands. 
 May wish to talk about the 
animal cards and respond to 
what researcher says.  
 May ask/talk about the 
activity. 
 
 
RESEARCHER PARTICIPANT 
SAYS DOES SAYS/DOES 
Sample task directives 
Now, look at the animal cards. 
 Some of them go/belong 
together and can be sorted into 
groups. 
 Have a think about how you 
would sort them into groups. 
 Try to sort them into as many 
groups as you can.  
 Leads participant into 
sorting/grouping animal cards.  
 Indicates liking animals on 
several animal cards. 
 Keeps smiling encouragingly. 
 Adopts participative attitude. 
 Approaches activity in indirect 
Indigenous manner. 
 Endeavours to make the 
 May ask questions/make 
statements about task. 
 Sorts animal cards into groups 
of own choice. 
 May verbalise what’s 
happening as animal cards are 
sorted. 
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 Take your time. There’s no 
hurry. 
participant comfortable and 
willing to continue participating 
in fun activity. 
 Points to animal cards. 
 Avoids excessive eye contact 
with participant. 
 Avoids using questions. Uses 
commands. 
 
RESEARCHER PARTICIPANT 
SAYS DOES SAYS/DOES 
Sample comments at 
completion of task  
 Yes, you have made/sorted 
few/some/many groups of 
animal cards. 
 Talk about how you feel 
about what you did. 
 Now think about the names 
for your mobs of animals 
 Talk about why you made 
your groups of animal cards 
like this. 
 Thank you for helping with 
this activity. 
 Asks participant to sort 
animal cards into groups. 
 Keeps smiling 
encouragingly. 
 Adopts participating 
attitude. 
 Approaches activity in 
indirect Indigenous manner. 
 Endeavours to make the 
subject comfortable and 
willing to continue 
participating in fun activity. 
 Points to animal cards. 
 Avoids excessive eye 
contact with participant. 
 Records animal cards in 
each group with numbers 
inscribed on each card. 
 Records participant’s stated 
feelings about activity. 
 Records participant’s 
reasons for each grouping 
and records the names of 
students’ mobs of animals. 
 Thanks participant for 
helping. 
 May seek encouragement/approval 
during sorting. 
 May seek clarification for 
instructions. 
 States reasons for discrete 
groupings. 
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Tasks 1 to 3: Pathways for the teacher to follow during Pre- and Post-evaluations 
Procedure Task 1 Vertebrates-Invertebrates: Pre- Post-evaluations; animal cards … RESEARCHER 
says: 
I‘m happy that you are here to help me with this job. You Murri kids have taught me so much already. 
I’m very grateful. I would like to make good learning activities so we all learn better. I want to be a 
better teacher of Murri kids. When we start I might say something that’s strange or maybe new to you. 
Just ask about it.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Ask subject to think and talk about difference  
between a vertebrate and an invertebrate. 
KNOWN  
Tell subject to 
explain difference: 
Talk about how they 
are different  
UNKNOWN   
ACTIVITY 1sl: 
1. Look at the animal cards. 
2. Think about how to make two 
groups; one of vertebrate animals 
and the other of invertebrate 
animals. 
 
ABLE  
Ask subject to talk about reasons for non/groupings. 
UNABLE   
ACTIVITY 1cl: Rephrase question using common labels. 
1. Look at the animals cards. 
2. Think about how to make two groups; one of 
animals with bones/skeleton and the other of 
animals with no bones/skeleton. 
 
ACTIVITY 2sl: 
1. Look at the animals cards. 
2. Think about how to make many groups 
with the animal cards. 
3. Make as many groups as you can. 
UNABLE   
Activity 3  
UNABLE   
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Procedure Task 2 The five classes of vertebrates: Pre- Post-evaluations animal cards RESEARCHER 
says: 
Prior to commencing Task 2, the teacher removed the five invertebrate photo cards. Look at these 
twenty-five animal cards. Sometimes, Murris and Migalu have different ways of doing things. Think 
about how Migalu would sort these animal cards. Migalu scientists would make five (5) groups of 
animal cards. Pretend you are a Migalu scientist. Sort the animal cards into five groups.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Show subject scientific labels: INVERTEBRATE and VERTEBRATE. 
ABLE  
UNABLE  
ABLE  UNABLE  
ABLE  UNABLE  
UNABLE  
UNABLE  
UNABLE  
Researcher says: 
 Sort these animal cards 
into five groups. 
Researcher says:  
Talk about the groups.  
Name the groups. 
Researcher says:  
Try to make different groups 
with the other animal cards. 
ABLE  
ABLE  
Researcher says:  
One group of animals is fish.  
Look at the animal cards.  
Take out all the cards that 
have pictures of fish. 
Researcher says:  
Another group is birds.  
Take out all the animal cards 
of birds. 
Researcher says:  
Talk about the number 
of groups you sorted. 
ABLE 
Makes 
5 groups.  PARTIALLY ABLE  
e.g., subjects think they 
know the names of the 
groups or name two  
groups/classes. 
Researcher says: 
 Look through the animal cards 
Sort out the groups of animals that 
you know/think belong together, 
e.g.,  fish, birds, 
ABLE  
 Researcher goes to 
UNABLE . 
UNABLE  
End of Task 2   
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Task 3 Characteristics of vertebrates; General Procedure for me at Pre- Post-evaluations   
Procedure at Pre- Post-evaluations; animal cards. I say: 
Look at these animal cards. A Migalu scientist would sort these animal cards into five (5) groups. Pretend you 
are a Migalu scientist. Now, think about how you would sort the animal cards. Sort the animal cards into five 
groups.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ABLE  
to sort all or  
some of the classes of 
vertebrates 
UNABLE  
to sort/name any of the five classes. 
Researcher says:  
Make a group of fish/birds 
Researcher says:  
Name the groups/classes of 
vertebrates you know. 
 
Researcher says:  
That’s the end of the activities. 
Thank you again for your help. 
ABLE  UNABLE  
ABLE  
  
UNABLE  
Researcher selects appropriately from 
commands below:  
Say if this animal is a mammal. 
Talk about the animal on this card. 
You said these were birds. Talk about why they 
are birds. 
Talk about the fish. 
Talk about how a reptile is special. 
Researcher says:  
Talk about why these are birds. 
Talk about why these are fish. 
Talk about what is special about 
fish/birds. 
 
ABLE  UNABLE  
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Appendix D: 
Semi-Structured One-to-One Interview Protocol: Students’ Perceptions of 
Lessons and Two Illustrated Surveys for Indigenous and Non-Indigenous 
Materials  
Comparing Indigenous and non-Indigenous vertebrate classificatory systems  
Program evaluation: Student questionnaire 
Statements Yes Sometimes No I don’t know 
1-I enjoyed learning about 
Animal Study during the 
activities. 
8 participants 3 participants 1 participant  
2-I enjoyed all of the Animal 
activities. 
6 participants 4 participants 2 participants  
3-The Zoology activities helped 
me understand many ways of 
grouping animals (Method A: 
examples: animals that live by 
water, in trees, on land, bush 
tukka animals, etc.). 
7 participants 4 participants 1 participant  
4-The Zoology activities helped 
me understand many ways of 
grouping animals (Method B: 
examples: fish, amphibians, 
reptiles, birds, mammals and 
orders like Marsupialia). 
6 participants 4 participants 1 participant 1 participant 
5-In the future, I would like to 
learn more about grouping 
animals Method A (examples: 
animals that live by water, in 
trees, on land, bush tukka 
animals, etc.). 
6 participants 4 participants  2 participants 
6-In the future, I would like to 
learn more about animals Method 
B (examples: fish, amphibians, 
reptiles, birds, mammals and 
orders like Marsupialia). 
5 participants 5 participants 1 participant 2 participants 
7-I look forward to learning more 
about animals in the future. 
7 participants 4 participants 1 participant  
8-I usually do well in Science. 1 participant 4 participants 2 participants 5 participants 
9-In the zoology lessons, I was 
encouraged to ask a lot of 
questions. 
5 participants 4 participants 1 participant 2 participants 
10-In the zoology lessons, I was 
encouraged to participate during 
animal lessons. 
8 participants 3 participants  1 participant 
11-If I could, I would like to keep 
going with this animal study and 
learn more about Zoology. 
6 participants 2 participants  4 participants 
12-I learned vocabulary/new 
words about Method A animal 
10 participants 1 participant  1 participant 
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grouping: (examples: animals 
that live by water, in trees, on 
land, bush tukka animals, etc.). 
13-I learned vocabulary/new 
words about Method B animal 
grouping: (examples: fish, 
amphibians, reptiles, birds, 
mammals and orders like 
Marsupialia). 
10 participants  1 participant 1 participant 
14-I enjoyed the trip to 
Provincial city Zoo. 
2 participants   1 participant 
15-I learned many things at 
Provincial city Zoo. 
1 participant   1 participant 
16-I enjoyed the excursion to the 
Animal  Park. 
6 participants   1 participant 
17-I learned many things at the 
Animal Park. 
4 participants  2 participants 1 participant 
18-I enjoyed the trip to the 
crocodile farm. 
4 participants   1 participant 
19-I learned many things at the 
crocodile farm. 
4 participants   1 participant 
20-I learned about Aboriginal 
culture during this Zoology 
program 
10 participants 1 participant 1 participant  
21-I feel proud of being an 
Aboriginal student because of 
doing this animal study. 
11 participants  1 participant  
22-I enjoyed working alone 
during these animal lessons. 
9 participants 2 participants 1 participant  
23-I enjoyed working with a 
partner during the animal lessons. 
10 participants  2 participants  
24-I enjoyed working with the 
whole class during the animal 
lessons. 
10 participants 1 participant 1 participant  
25-FINISH this sentence: 
When I think about ALL the activities, the very 
best one was... 
Claude-Group animals with cards 
Evale jr.-Crocodile farm 
Liam-FCoAK charts 
Meline-Crocodile farm and vertebrate bingo (classes 
and orders) 
Matissa-Interview Elders 
Maree-Game cards (snap) 
Kelfo-Crocodile farm 
Fargus-Cleaning porky bones 
Jelee-Porky skeleton, cleaning porky bones and 
articulate 
Brionie-Vertebrate bingo (classes and orders) 
Kalila-Group animals with cards 
Samara-All the activities, all cultural aspect and 
interviews 
26-FINISH this sentence: 
By doing all these animal activities, I have 
learned ... 
Claude-Different animal names and animal mobs, 
about the porky and chemicals 
Evale jr.-I don’t know 
Liam-I am not sure 
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 Meline-About names of animals and different mobs’ 
names, and different types of animals 
Matissa-New animal names 
Maree-New words 
Kelfo-Animal stories 
Fargus-Learned new words, how to clean porky bones 
and how to put it together 
Jelee-Names of groupings and non-Indigenous words 
Brionie-Names of orders 
Kalila-Names of animals and their mobs’ names 
Samara-I don’t know 
27-FINISH this sentence: 
The zoology project would have been better if... 
 
Claude-Clean the bones of a snake and learn to skin the 
leather 
Evale jr.-I don’t know 
Liam-I am not sure 
Meline-I don’t know 
Matissa-Spend more time on the activities 
Maree-Spend more time on the activities 
Kelfo-Add more Elders’ stories 
Fargus-had more time studying 
Jelee-work on a snake skeleton 
Brionie-Play more with the FCoAK charts 
Kalila-Clean the porky because I did not get to do it 
Samara- I don’t know 
28-CIRCLE ONE  numeral to rate ALL the 
animal activities. 
1 2 3 4 5 6 7 8 9 10 
not dedli dedli too dedli 
 
Claude-5.5/10 
Evale jr.-10/10 
Liam-3/10 
Meline-10/10 
Matissa-5/10 
Maree-6/10 
Kelfo-5/10 
Fargus-8/10 
Jelee-3/10 
Brionie-4/10 
Kalila-10/10 
Samara-4/10 
73.5 divided 12=average of 6.125/10 
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Questionnaire: Assessing participants’ perceptions of the zoology activities 
comparing Indigenous and non-Indigenous vertebrate classificatory systems 
(Detailed names of all participants) 
Program evaluation: student questionnaire 
Statements Yes Sometimes No I don’t know 
1-I enjoyed learning about 
Animal Study during the 
activities. 
Samara, Kalila, 
Evale jr., Liamuel, 
Maree, Kelfo, 
Fargus, Jelee 
Claude, 
Meline, 
Matissa,  
Brionie  
2-I enjoyed all of the Animal 
activities. 
Samara, Claude, 
Evale jr., Matissa, 
Kelfo, Jelee 
Kalila, 
Liamuel, 
Maree, Fargus 
Meline, 
Brionie 
 
3-The Zoology activities helped 
me understand many ways of 
grouping animals (Method A: 
examples: animals that live by 
water, in trees, on land, bush 
tukka animals, etc.). 
Jelee, Fargus, 
Kelfo, Liamuel, 
Claude, Kalila, 
Samara 
Maree, 
Matissa, 
Meline, Evale 
jr.,  
Brionie  
4-The Zoology activities helped 
me understand many ways of 
grouping animals (Method B: 
examples: fish, amphibians, 
reptiles, birds, mammals and 
orders like Marsupialia). 
Jelee, Fargus, Liam, 
Evale jr., Kalila, 
Samara 
Kelfo, Maree, 
Matissa, 
Claude,  
Meline,  Brionie 
5-In the future, I would like to 
learn more about grouping 
animals Method A (examples: 
animals that live by water, in 
trees, on land, bush tukka 
animals, etc.). 
Samara, Fargus, 
Jelee, Kelfo, Maree, 
Meline,  
Kalila, 
Matissa, Evale 
jr., Claude,  
 Brionie, Liam,  
6-In the future, I would like to 
learn more about animals Method 
B (examples: fish, amphibians, 
reptiles, birds, mammals and 
orders like Marsupialia). 
Samara, Jelee, 
Fargus, Kelfo, 
Maree,  
Matissa, 
Meline, Evale 
jr., Claude,   
Liam,  Kalila, Brionie,  
7-I look forward to learning more 
about animals in the future. 
Samara, Kalila, 
Jelee, Fargus, 
Kelfo, Matissa, 
Evale jr.,  
Maree, Meline, 
Liam, Claude,    
Brionie  
8-I usually do well in Science. Jelee,  Samara, 
Fargus, Kelfo, 
Claude,  
Meline, 
Liam,  
Kalila, Brionie, 
Maree, Matissa, 
Evale jr.,  
9-In the zoology lessons, I was 
encouraged to ask a lot of 
questions. 
Samara, Kalila, 
Jelee, Kelfo, 
Meline,   
Maree, 
Matissa, Liam, 
Claude,   
Fargus Brionie, Evale 
jr.,  
10-In the zoology lessons, I was 
encouraged to participate during 
animal lessons. 
Samara, Kalila, 
Maree, Jelee, Kelfo, 
Matissa, Meline, 
Evale jr.,  
Fargus, Liam, 
Claude,  
 Brionie 
11-If I could, I would like to keep 
going with this animal study and 
learn more about Zoology. 
Jelee, Maree, 
Fargus, Kelfo, 
Matissa, Samara 
Claude, Kalila,   Meline, Liam, 
Evale jr., 
Brionie,  
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12-I learned vocabulary/new 
words about Method A animal 
grouping: (examples: animals 
that live by water, in trees, on 
land, bush tukka animals, etc.). 
Jelee, Meline, 
Liam, Claude, 
Matissa, Maree, 
Kelfo, Fargus, 
Kalila,Samara  
Evale jr.,   Brionie,  
13-I learned vocabulary/new 
words about Method B animal 
grouping: (examples: fish, 
amphibians, reptiles, birds, 
mammals and orders like 
Marsupialia). 
Evale jr., Liam, 
Meline, Matissa, 
Maree, Kelfo, 
Fargus,  Jelee, 
Kalila, Samara 
 Claude, Brionie,  
14-I enjoyed the trip to Provincial 
city Zoo. 
Evale jr., Meline,    Brionie,  
15-I learned many things at 
Provincial city Zoo. 
Meline,    Brionie,  
16-I enjoyed the excursion to the 
Animal  Park. 
Claude, Evale jr., 
Meline, Kelfo, 
Kalila, Samara 
  Brionie,  
17-I learned many things at the 
Animal Park.  
Claude, Evale jr., 
Kelfo, Samara 
 Meline, 
Kalila,  
Brionie,  
18-I enjoyed the trip to the 
crocodile farm. 
Evale jr., Meline, 
Kelfo, Jelee,  
  Brionie,  
19-I learned many things at the 
crocodile farm. 
Evale jr., Meline, 
Kelfo, Jelee,   
  Brionie,  
20-I learned about Aboriginal 
culture during this Zoology 
program 
Samara, Kalila, 
Jelee, Fargus, 
Kelfo, Maree, 
Meline, Liam, 
Evale jr., Claude 
Matissa,  Brionie,  
21-I feel proud of being an 
Aboriginal student because of 
doing this animal study. 
Samara, Kalila, 
Jelee, Fargus, 
Kelfo, Maree, 
Matissa, Meline, 
Liam, Evale jr., 
Claude 
 Brionie,   
22-I enjoyed working alone 
during these animal lessons. 
Kalila, Jelee,  
Fargus, Kelfo, 
Maree, Matissa, 
Meline, Liam, 
Evale jr.,   
Samara, 
Claude 
Brionie,   
23-I enjoyed working with a 
partner during the animal lessons. 
Samara, Kalila, 
Jelee, Kelfo, Maree, 
Liam, Meline,  
Matissa, Evale jr., 
Claude 
 Brionie, 
Fargus,  
 
24-I enjoyed working with the 
whole class during the animal 
lessons. 
Samara, Kalila, 
Jelee, Kelfo, Maree, 
Matissa, Meline, 
Liam, Evale jr., 
Claude  
Fargus,  Brionie,   
25-FINISH this sentence: 
When I think about ALL the activities, the very 
best one was 
Claude-Group animals with cards 
Evale jr.-Crocodile farm 
Liam-FCoAK charts 
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Meline-Crocodile farm and vertebrate bingo (classes 
and orders) 
Matissa-Interview Elders 
Maree-Game cards (snap) 
Kelfo-Crocodile farm 
Fargus-Cleaning porky bones 
Jelee-Porky skeleton, cleaning porky bones and 
articulate 
Brionie-Vertebrate bingo (classes and orders) 
Kalila-Group animals with cards 
Samara-All the activities, all cultural aspect and 
interviews 
26-FINISH this sentence: 
By doing all these animal activities, I have 
learned  
Claude-Different animal names and animal mobs, 
about the porky and chemicals 
Evale jr.-I don’t know 
Liam-I am not sure 
Meline-About names of animals and different mobs’ 
names, and different types of animals 
Matissa-New animal names 
Maree-New words 
Kelfo-Animal stories 
Fargus-Learned new words, how to clean porky 
bones and how to put it together 
Jelee-Names of groupings and non-Indigenous 
words 
Brionie-Names of orders 
Kalila-Names of animals and their mobs’ names 
Samara-I don’t know 
27-FINISH this sentence: 
The Zoology project would have been better 
if... 
Claude-Clean the bones of a snake and learn to skin 
the leather 
Evale jr.-I don’t know 
Liam-I am not sure 
Meline-I don’t know 
Matissa-Spend more time on the activities 
Maree-Spend more time on the activities 
Kelfo-Add more Elders’ stories 
Fargus-had more time studying  
Jelee-work on a snake skeleton 
Brionie-Play more with the FCoAK charts 
Kalila-Clean the porky because I did not get to do it 
Samara- I don’t know 
28-CIRCLE ONE  numeral to rate ALL 
the animal activities. 
0 1 2 3 4 5 6 7 8 9 10 
not dedli        dedli                        too dedli 
 
Claude-5.5/10 
Evale jr.-10/10 
Liam-3/10 
Meline-10/10 
Matissa-5/10 
Maree-6/10 
Kelfo-5/10 
Fargus-8/10 
Jelee-3/10 
Brionie-4/10 
Kalila-10/10 
Samara-4/10 
 73.5 divided 12 = average of 6.125/10 
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Survey: My favourite non-Indigenous Montessori activities (number of 
participants only) 
Put smiley faces on the activities from which you learned and liked the most.  
Non-Indigenous zoology materials  Negative Neutral Positive 
1- Thirty-one animal story cards, 31 
characteristic labels, kingdom, phyla, 
classes of vertebrates, 31 animal photo 
cards and animal name labels. 
 1 11 participants 
2 IEWs 
2- First classification of Animal 
charts/kingdom (Animalia), phylum 
(Vertebrata and Invertebrata), classes 
(Fish, Amphibians, Reptiles, Birds and 
Mammals) and 31 orders of vertebrates 
(example: Monotremata). 
2 1 8 participants 
2 IEWs 
3- Games: bingos with kingdom 
(Animalia), phylum (Vertebrata and 
Invertebrata), classes (Fish, Amphibians, 
Reptiles, Birds and Mammals) and 31 
orders of vertebrates (example: 
Monotremata). 
2  10 participants 
2 IEWs 
 
4- Card games like Snap, Fish, 
Concentration with orders of vertebrate 
cards (Marsupialia, Monotremata, etc.). 
4 1 5 participants 
2 IEWs 
5- Excursions (Animal Park, Crocodile 
Farm, Provincial city Zoo). 
2  9 participants 
2 IEWs 
Statement Yes Sometimes No I don’t know 
The materials presented for Method B 
were good (examples: fish, amphibians, 
reptiles, birds, mammals and orders like 
Marsupialia). 
8 participants 
2 IEWs 
2 participants  2 participants 
Note: When numbers are missing in regard to some evaluations, it simply means the student has not 
completed this section of the evaluation due to absence.  
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Survey: My favourite non-Indigenous Montessori activities (detailed names of 
all participants)  
Put smiley faces on the activities from which you learned and liked the most.  
Non-Indigenous zoology materials  Negative Neutral Positive 
1- Thirty-one animal story cards, 31 
characteristic labels, kingdom, phyla, 
classes of vertebrates, 31 animal photo 
cards and animal name labels. 
 Liam Samara, Jelee, Kelfo, 
Fargus, Evale jr. jnr, 
Meline, Sabra, Claude, 
Maree, Matissa, 
Brionie, Mathilda, 
Kalila 
2- First classification of Animal 
charts/kingdom (Animalia), phylum 
(Vertebrata and Invertebrata), classes 
(Fish, Amphibians, Reptiles, Birds and 
Mammals) and 31 orders of vertebrates 
(example: Monotremata). 
Fargus, Meline Jelee Liam, Kelfo, Sabra, 
Evale jr. jnr, Maree, 
Matissa, Brionie, 
Mathilda, Samara, 
Kalila 
3- Games: bingos with kingdom 
(Animalia), phylum (Vertebrata and 
Invertebrata), classes (Fish, Amphibians, 
Reptiles, Birds and Mammals) and 31 
orders of vertebrates (example: 
Monotremata). 
Meline, Matissa  Liam, Sabra, Kelfo, 
Jelee, Fargus, Claude, 
Evale jr. jnr, Brionie, 
Maree, Kalila, 
Mathilda, Samara 
4- Card games like Snap, Fish, 
Concentration with orders of vertebrate 
cards (Marsupialia, Monotremata, etc.). 
Fargus, Meline, 
Brionie, Matissa 
Kalila Sabra, Kelfo, Jelee, 
Claude, Evale jr. jnr, 
Maree, Mathilda 
5- Excursions (Animal Park, Crocodile 
Farm, Provincial city Zoo). 
Fargus, Matissa  Jelee, Sabra, Claude, 
Meline, Kelfo, Kalila, 
Maree, Evale jr. jnr, 
Mathilda, Brionie, 
Samara 
Statement Yes Sometimes No 
I don’t 
know 
The materials presented for Method B 
were good (examples: fish, amphibians, 
reptiles, birds, mammals and orders like 
Marsupialia). 
Claude, Kelfo, 
Jelee, Kalila, 
Liam, Samara, 
Fargus, Maree, 
Sabra, 
Mathilda 
Meline and 
Matissa 
 Evale jr. 
jnr and 
Brionie 
Note. When names are missing in regard to some evaluations, example Liam (in materials 4), it simply 
means the student has not completed this section of the evaluation due to absence.  
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Survey: My favourite Indigenous activities (number of participants only) 
Put smiley faces on the activities from which you learned and liked the most.  
Indigenous zoology materials  Negative Neutral Positive 
1-Grouping animal cards Method A 
(examples: animals living by the water, 
in the trees, on land, animals as bush 
tukka, etc.). 
 2 2 IEWs 
10 participants 
2- Naming the porky bones/weighing 
bones (grams)/measuring bones 
(centimetres)/colouring on paper the 
porky bones. 
4 1 IEW 1 IEW 
7 participants 
3- Cleaning the porky bones. 1 1 2 IEWs 
10 participants 
4- Putting the porky bones together. 1 1 2 IEWs 
8 participants 
5- Writing my animal story (draft copy 
first, then on computer). 
1 1 participant, 
1 IEW 
1 IEW 
10 participants 
6- Illustrating my animal story. 5  2 IEWs 
5 participants 
7-Laminating my story and using the 
binding machine. 
3 1 IEW 1 IEW 
6 participants 
8- Interviewing Elders for local animal 
stories. 
3  2 IEWs 
9 participants 
9- Painting of Uncle Jolly’s Dreamtime 
story: the three sisters. 
3 1 IEW 1 IEW 
5 participants 
10-Uncle Wallace’s poem: Filming. 5  2 IEWs 
3 participants 
Statement Yes Sometimes No I don’t know 
The materials presented for Method A 
were good (examples: animals that live 
by water, in trees, on land, bush tukka 
animals, etc.). 
2 IEWs 
6 participants 
5 1  
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Survey: My favourite Indigenous activities (detailed names of all participants) 
Put smiley faces on the activities from which you learned and liked the most.  
Indigenous Zoology Materials  Negative Neutral Positive 
1. Grouping animal cards Method 
A (examples: animals living by 
the water, in the trees, on land, 
animals as bush tukka, etc.). 
 Jelee, Meline Mathilda, Claude, Sabra, 
Kalila, Brionie, Fargus, 
Kelfo, Evale jr., Liam, 
Maree, Matissa, Samara 
2. Naming the porky 
bones/weighing bones 
(grams)/measuring bones 
(centimetres)/colouring on paper 
the porky bones. 
Fargus, Matissa, 
Brionie, Sabra 
Evale jr. jnr Liam, Jelee, Kelfo, 
Mathilda, Kalila, Meline, 
Claude, Samara 
3. Cleaning the porky bones. Brionie Meline Liam, Jelee, Fargus, Kelfo, 
Mathilda, Evale jr., 
Matissa, Claude, Sabra, 
Samara 
4. Putting the porky bones 
together. 
Brionie Meline Jelee, Fargus, Kelfo, 
Mathilda, Evale jr., Liam, 
Matissa, Sabra, Samara, 
Claude 
5. Writing my animal story (draft 
copy first, then on computer). 
Fargus Kelfo, 
Mathilda 
Evale jr., Liam, Sabra, 
Meline, Matissa, Kalila, 
Samara, Brionie, Claude 
6. Illustrating my animal story. Liam, Evale jr., 
Matissa, Meline, 
Samara 
 Fargus, Kelfo, Brionie, 
Kalila, Mathilda, Claude, 
Sabra 
7. Laminating my story and using 
the binding machine. 
Evale jr., Matissa, 
Brionie 
Mathilda Sabra, Kelfo, Liam, 
Meline, Claude, Samara, 
Kalila 
8. Interviewing Elders for local 
animal stories. 
Fargus, Meline, 
Brionie  
 Liam, Jelee, Mathilda, 
Kelfo, Sabra, Claude, 
Matissa, Evale jr., Maree, 
Kalila, Samara 
9. Painting of Uncle Jolly’s 
Dreamtime story: the three 
sisters. 
Fargus, Meline, 
Matissa 
Mathilda Brionie, Jelee, Kelfo, 
Sabra, Evale jr., Claude 
10. Uncle Wallace’s poem: 
Filming.  
Fargus, Evale jr., 
Meline, Matissa, 
Brionie 
 Mathilda, Kelfo, Claude, 
Sabra, Samara 
Statement Yes Sometimes No I don’t know 
The materials presented for 
Method A were good 
(examples: animals that live by 
water, in trees, on land, bush 
tukka animals, etc.). 
Jelee, 
Kelfo, 
Maree, 
Kalila, 
Meline, 
Claude, 
Sabra, 
Mathilda 
Fargus, Liam, 
Matissa, 
Brionie, Samara 
Evale jr.  
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Appendix E: 
Students’ Own Interview Protocol With Elders: Collecting Zoology Narratives  
STUDENT NAME: 
_________________ 
DATE:  
_______/_______/ 20-- 
MY INTERVIEW QUESTIONS WITH AN ELDER 
Name of Elder: _____________________________________ 
TELL ME: ANSWERS 
Offer the Elder a tea and 
damper prepared by the 
students. 
1. Joel: Greetings and 
introduces the class to the Elder 
and explains what we are trying to 
do.  
 
2. How do you want to be 
called? Miss, Aunty, Sir, Uncle? 
By your name?  
 
3. Do you want us to record 
you talking? We can use Digital 
Voice Recorder (DVR) 
 
4. Can we take a photo of 
you after the interview to put at 
the bottom of your story? 
 
5. Can we use the video 
camera to film you?  
 
6. You don’t have to 
answer some questions if they are 
too personal. 
 
7. Is it ok if we ask you 
questions about your family? 
 
8. What is your full name?   
9. Where were you born?   
10. Do you have a big 
family?  
 
11. Do you mind if we ask 
you how old you are? Your 
birthday?  
 
12. Where you come from? 
Your country? 
 
13. Where your parents come 
from?  
Mum 
Dad  
14. What do you remember 
about your culture growing up in a 
community? 
 
15. What is the most 
important thing in your culture? 
 
16. What are the good things  
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about your culture/the positives? 
17. What is your clan group?   
18. When you was a 
teenager, did you work back then? 
 
19. What sort of work you 
used to do?  
 
20. Did you always live in 
Koora? 
 
21. Have you got an animal 
story you can tell us? 
 
 
Joel’s Questions and Answers... 
A) What animals were 
popular back then? 
B) What was bush food 
like? 
C) Did you use parts of 
animals to heal people or to make 
things or to eat?  
D) What is an Aboriginal 
Elder for you? 
E) Who passed on the 
information about animal stories? 
F) Here in Koora is the 
Creation story with the 
Mundagarra-rainbow serpent. Can 
you tell the story?  
G) How did people used to 
tell stories?  
H) What is the best way to 
teach Koora animal knowledge or 
animal stories to students?  
I) Do you see Elders’ 
animal stories as science we can 
teach at school?  
J) Any ideas for science 
materials about zoology animal 
stories?  
K) Time spent in class and 
outside to learn about animals? 
What percentage you think?  
L) Are you aware of any 
Indigenous animal type of 
classification (dividing animals 
into different mobs)?  
M) Do you remember 
hearing people group animals into 
different mobs?  
N) Do you think it is 
important to study animals at 
school? 
O) Is animal study as 
important as reading, writing and 
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number or computer?  
P) Who passed on the 
information about animal stories? 
 
Other questions the students 
thought of ... 
1. What rules did you live 
by? 
 
2.  Tell us about names of 
bush medicine.  
 
3. Tell us about money 
back then (shillings)?  
4. What was bush food like 
back then?  
5. Do you speak any other 
languages 
6. Do you know any old 
people who still teach language or 
practise it. 
7. What part of your culture 
you like best. 
8. Do you still tell your own 
local Dreamtime stories 
9. if you speak Language 
10. Did you used to live in 
huts? 
 
  
416 Two-way strong: A study of vertebrates using Queensland Indigenous knowledges and  
Montessori Linnaean materials to engage Indigenous secondary school students 
Appendix F: 
Task 4 Semi-Structured Interview Protocol: Pre-Evaluations Only 
Students’ compiled results (Task 4: Semi-Structured Interview Protocol with 
Adolescent Student Participants) 
Part A: Beliefs regarding students’ Aboriginality  
Part B: Affects or attitudes regarding school zoology learning and teaching 
(Pedagogy: Zoology teaching and learning styles, zoology practices and materials) 
Part A: Questions about beliefs regarding student’s Aboriginality, i.e., beliefs 
and values in being Indigenous in Koora 
11BHS students’ 
identity and 
Aboriginality 
Tell me about you:  
Who are you?  
Where are you from? 
 
The interviewer asked the 
following questions. 
What is your parents’ traditional 
language(s)? 
SAMARA-no traditional language 
(just English) 
MATISSA-don’t know.  
MAREE-My grandmother speaks 
her traditional language 
EVALE JR-? 
KELFO-they used to speak Uncle 
Evale’s language.  
FARGUS-no, my father does not 
MELINE-No 
BRIONIE-Mom and dad, no they do 
not speak traditional language.  
LIAM-? 
KALILA-? 
CLAUDE-? 
JELEE- 
What is your mob/clan/tribe?
12
 
SAMARA-don’t know. 
MATISSA-don’t know.  
MAREE-tribe “Gugulange” 
EVALE JR-? 
KELFO-Clan? Tribe: “Gugulange” 
FARGUS-My father is a 
“Gugulange” man. Don’t know 
about tribe.  
MELINE-? 
BRIONIE-I know there are 4 clan 
groups here in Koora. I know on my 
father side is called “Nudja Nudja” 
and on my mother side, we call them 
the “Wadja tribe”. 
LIAM-? 
KALILA-? 
                                                 
11
 If students did not know the answers to some of the questions, I asked them  if there was another 
person who could help them answer the questions.  
12
 Because of the forceful imposition of past Non-Indigenous misconceptions of Indigenous 
Australian ‘groupings’, Koora people, including Elder informants, tend to use ‘tribe’ rather than 
group or clan when describing affiliations. 
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CLAUDE-? 
JELEE- 
What is your totem? 
SAMARA-eagle. 
MATISSA-don’t know.  
MAREE-cassowary.  
EVALE JR-fruit bats 
KELFO-sting ray  and black 
cockatoo 
FARGUS-? 
MELINE-? 
BRIONIE-? 
LIAM-? 
KALILA-? 
CLAUDE-owl 
JELEE- 
Is totem important? 
SAMARA-? 
MATISSA-? 
MAREE-? 
EVALE JR-? 
KELFO-? 
FARGUS-? 
MELINE-? 
BRIONIE-? 
LIAM-? 
KALILA-? 
CLAUDE-? 
JELEE- 
Where is your mother’s Country? 
SAMARA-Koora 
MATISSA-Malanda 
MAREE-Koora 
EVALE JR-Koora 
KELFO-Palm Island 
FARGUS-? 
MELINE-Cherbourg 
BRIONIE-Koora 
LIAM-I don’t know. 
KALILA-My mother is from 
Yarrabah 
CLAUDE- My mother comes from 
Theodore.  
JELEE-  
Where is your father’s Country?  
SAMARA- Koora 
MATISSA-Koora 
MAREE-Brisbane 
EVALE JR-Koora 
KELFO-Hopevale 
FARGUS-Dubbo, NSW 
MELINE-Koora 
BRIONIE-Edminton 
LIAM-Cherbourg 
KALILA-My father is from Koora.  
CLAUDE- My father comes from 
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just out of  Banana. 
JELEE- 
Where are your Granddads’ 
Countries?  
SAMARA- on mum’s side (Koora), 
on dad’s side (Koora) 
MATISSA- on mum’s side (Palm 
island), on dad’s side (I don’t know) 
MAREE- on mum’s side (Koora), on 
dad’s side (Brisbane) 
EVALE JR-on dad’s side, Koora. On 
mum’s side, un north, not sure 
where.  
KELFO- on mum side: don’t know, 
on dad’s side, Hopevale. 
FARGUS-? 
MELINE-on mum side: Koora, on 
dad’s side, I don’t know. 
BRIONIE- on mum’s side, Malanda. 
On dad’s side, Hopevale (they both 
speak their traditional language). 
LIAM- on mum’s side, Cherbourg. 
On dad’s side, Cherbourg. 
KALILA- on mum’s side, I don’t 
know. On dad’s side, I don’t know.  
CLAUDE-on mum’s side, I don’t 
know. On dad’s side, he is from 
Cherbourg.  
JELEE- 
Where are your Grandmother 
Countries? 
SAMARA- on mum’s side (Koora), 
on dad’s side (Rockhampton) 
MATISSA- on mum’s side 
(Malanda), on dad’s side (Koora) 
MAREE-on mum’s side (Koora), on 
dad’s side (Brisbane) 
EVALE JR- 
KELFO- on mum side: I forgot, on 
dad’s side, I don’t know. 
FARGUS-? 
MELINE- on mum side: Koora, on 
dad’s side, I don’t know. 
BRIONIE- on mum’s side, nana is 
from Koora. On dad’s side, I don’t 
know (I know they both speak their 
traditional language as well).  
LIAM- on mum’s side, I don’t know. 
On dad’s side, I don’t know. 
KALILA- on mum’s side, Yarrabah. 
On dad’s side, I don’t know.  
CLAUDE- on mum’s side, she is 
from Theodore. On dad’s side, she is 
from Cherbourg. 
JELEE- 
Do you feel proud and deadly 
about being Aboriginal? Explain. 
SAMARA-yes, feel good about 
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being Aborigine.  
MATISSA-yes feel good. Not sure 
why.  
MAREE-yes. Not sure why.  
EVALE JR-yes. Don’t know why.  
KELFO-feel good. Don’t know, I am 
black.  
FARGUS-yes. Hunting is great.  
MELINE-can’t explain. I don’t 
know. 
BRIONIE-yes. I have a tradition to 
carry.  
LIAM-yes. Feel good.  
KALILA-not sure. Proud, I guess. 
CLAUDE-happy, strong, proud 
about my ancestors.  
JELEE- 
What would help make you feel 
more proud and deadly about 
being Aboriginal? 
SAMARA-don’t know 
MATISSA-help each other.  
MAREE-? 
EVALE JR- 
KELFO-be more educated.  
FARGUS-  
MELINE-Can’t explain.  
BRIONIE- 
LIAM-? 
KALILA-not sure. 
CLAUDE-do Aboriginal stuff at 
school. Stay at school and learn. 
JELEE- 
What could we do at BHS that 
would make you feel more proud 
and deadly? 
SAMARA-don’t know.  
MATISSA- help each other.  
MAREE-? 
EVALE JR-Do Aboriginal culture 
lessons. 
KELFO-school can educate us, teach 
us.  
FARGUS-nothing.  
MELINE-? 
BRIONIE-teach culture.  
LIAM-? 
KALILA-help us with education.  
CLAUDE-educate us more about 
Aboriginal culture.  
JELEE- 
 
The students’ answers to the questionnaire helped shape and inspire me to refine and 
design the zoology program and activities in class. For the exact questions asked to 
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students, refer to the semi-structured interview protocol attached at the end. The 
following is all questions and answers from the students.  
1. Are animal stories important to you? 
2. Is Elders’ knowledge of animal stories important to you? 
3. Transmission of knowledge?  
4. How do people tell animal stories? 
5. Characteristics of Indigenous animal stories. 
6. What type of stories do people tell? 
7. Are the stories about a theme? Topic?  
8. What are the animals that come often in the stories? 
9. Elders’ definition. 
10. Do you see Elders’ knowledge and animal stories as science? 
11. What is animal study for you?  
12. Is animal study important to do at school? 
13. What is the best way for you to study animals? 
14. List activities you would like to do during animal lessons. 
15. Have you ever had science lessons where you had to group animals into mobs? 
16. What do you think about making your own zoology materials?  
17. Past, present, future zoology experiences 
18. Materials; animal cards 
19. Teacher 
20. Animal Indigenous classification 
QUESTIONS  STUDENTS’ ANSWERS 
1.  Are animal stories 
important to you? 
SAMARA-yes, for our culture. 
MATISSA-yes, because it is fun. 
MAREE-yes, so you can learn about Aboriginal culture. 
EVALE JR-yes, are good to enjoy. 
KELFO-yes, hearing them is important for culture. 
FARGUS-yes, stories about animals are there to teach you about 
culture. Learn about porky, not just killing them but the animal teaches 
you to respect all animals. Also, don’t touch the back legs; it could hurt 
you because it has spikes. Also, respect your food.  
MELINE-yes. 
BRIONIE-yes, oral tradition makes you learn from animals.  
LIAM-yes, because we hunt animals, we eat them.  
KALILA-yes, to get to know the animals better.  
CLAUDE-yes. You always learn from the animals.  
JELEE- 
2. Is Elders’ 
knowledge of 
animal stories 
important to you? 
SAMARA-yes. 
MATISSA-yes. 
MAREE-yes. 
EVALE JR-yes. 
KELFO-yes, to get to know the stories, to learn them.  
FARGUS-yes, sit down, discuss the stories. They make you think 
about inside yourself.  
MELINE-unsure.  
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BRIONIE-yes. 
LIAM-yes.  
KALILA-yes. 
CLAUDE-yes.  
JELEE- 
3. Transmission of 
knowledge? 
SAMARA-grandmother. 
MATISSA-nana. 
MAREE-mother.  
EVALE JR-grandmother. 
KELFO-grandfather 
FARGUS-father, grandfather, uncles, aunties 
MELINE-no one 
BRIONIE-father, grandfather, grandmother, uncles, aunties 
LIAM- grandfather 
KALILA- grandmother 
CLAUDE- grandmother 
JELEE- 
4. How do people tell 
animal stories? 
SAMARA-corroboree (dancing). I will make sure my children know 
traditional dancing.  
MATISSA-through stories. I will teach my children stories.  
MAREE-oral stories.  
EVALE JR- dance, paintings. I learn best about animals with friends, 
family out bush, but I like finding out myself.  
KELFO-stories, painting, oral tradition.  
FARGUS-corroboree (dance), oral stories sitting around a fire.  
MELINE-I don’t hear stories much.  
BRIONIE-dance, paintings. 
LIAM-dancing (corroboree). Also stories will teach my children about 
culture.  
KALILA-oral stories. 
CLAUDE-oral stories. Sometimes they tell (adults). 
JELEE- 
5. Characteristics of 
Indigenous animal 
stories 
 
 
SAMARA- local stories are about many animals.  
MATISSA-local stories are about animals and spirits. Stories are about 
many animals. 
MAREE- stories are about many animals. 
EVALE JR- stories are about many animals. 
KELFO-stories are about many animals. 
FARGUS-stories are about all local animals. 
MELINE-at other communities I have been at, we don’t talk about 
stories at school.  
BRIONIE-stories are about many animals, not just one.  
LIAM-local stories are about animals. Local stories are about many 
animals, not just one.  
KALILA-stories are about 1 animal, porky.  
CLAUDE- stories are about many animals. 
JELEE- 
6. What type of stories 
do people tell? 
SAMARA-people tell funny Indigenous stories.  
MATISSA- Most stories are about hunting. 
MAREE-Dreamtime stories.  
EVALE JR- Dreamtime stories. 
KELFO- Dreamtime stories and also facts about the land, the culture, 
the bush.  
FARGUS-emu type of stories. Early morning, you can hear gut sounds 
made by emus around town. They have their head down but they can 
see you coming. When their head is down, the eyes are watching all 
around. They look for shiny lights like people’s eyes.  
MELINE-don’t know. 
BRIONIE-mainly Dreamtime.  
422 Two-way strong: A study of vertebrates using Queensland Indigenous knowledges and  
Montessori Linnaean materials to engage Indigenous secondary school students 
LIAM-hunting stories.  
KALILA- don’t know. 
CLAUDE-about kangaroo, about dancing and about “Moonda Gudda”, 
the Rainbow Serpent (Spirit Protector, the Creator) 
JELEE- 
7. Are the stories 
about a theme? 
Topic?  
SAMARA-I don’t know about themes for animal stories.  
MATISSA- No theme or topic.  
MAREE-Dreamtime. 
EVALE JR-any topics.  
KELFO-many topics.  
FARGUS-all about this PLACE, the land. Kangaroo sit down. About 
culture, about Koora. Not about 1 topic but many.  
MELINE- don’t know. 
BRIONIE- don’t know. 
LIAM-no. 
KALILA-don’t know. 
CLAUDE-a lot of stories about the eagles dancing. 
JELEE- 
8. What are the 
animals that come 
often in the stories? 
SAMARA-snake.  
MATISSA- The animals that come often in stories are kangaroo, emu, 
porky and goanna. 
MAREE- kangaroo, porky, dingo. 
EVALE JR-kangaroo, rabbits running around, emus around town.  
KELFO-a variety of animals. 
FARGUS-porky, pigs, emu, kangaroos 
MELINE-not sure.  
BRIONIE-Rainbow Serpent.  
LIAM-pig, kangaroo, porky.  
KALILA- kangaroo, porky. 
CLAUDE-snakes. 
JELEE- 
9. Definition of what 
an Elder is 
SAMARA- the oldest generation and the most respected ones.  
MATISSA- someone over 50years old and the oldest generation.  
MAREE-old people and they know everything. They know about 
Aboriginal culture.  
EVALE JR-someone not too young. A Indigenous old enough to know 
things about the bush and to have lived a bit.  
KELFO-not sure. It’s about age.  
FARGUS-A Indigenous fellow that has been here for a long time. 
Someone with lots of experiences here. Someone who can survive here 
in the bush and they have to like hunting. They can make fire sticks 
and can prepare Kaupmoari (earth oven cooking).  
MELINE-someone like Ida (SLO) 
BRIONIE-old person 
LIAM- someone over 50years old 
KALILA-someone over 50years old 
CLAUDE-an old person, someone who aged, a nana, someone who 
knows, e.g. Uncle Koorali a local Elder (meaning grandfather).  
JELEE- 
10. Do you see Elders’ 
knowledge and 
animal stories as 
science? 
SAMARA-yes, history is science.  
MATISSA-yes 
MAREE-yes, but not sure why.  
EVALE JR-yes. Different blood of different animals is science. 
Looking at bones of animals…yes.  
KELFO-not sure 
FARGUS-yes, like hunting kangaroo without a gun is science. How to 
catch him is science. Where to find him? Follow porky tracks, smell 
porky.  
MELINE-no 
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BRIONIE-not. I see Elders’ knowledge as something that has 
happened in the past.  
LIAM-no 
KALILA-yes 
CLAUDE-sometimes yes (Koora history), sometimes no (bush stories).  
JELEE- 
11. What is animal 
study for you? 
SAMARA-don’t know. 
MATISSA-talk about local animals 
MAREE- don’t know. 
EVALE JR- don’t know. 
KELFO-not sure 
FARGUS-study porky quills or scales of snake. 
MELINE- don’t know. 
BRIONIE- learning facts about animals and animal stories. 
LIAM- don’t know. 
KALILA- don’t know. 
CLAUDE-not sure 
JELEE- 
12. Is animal study 
important to do at 
school? 
 
SAMARA-yes we should do it but don’t know why. 
MATISSA-yes it is important that we learn and know this about our 
culture. 
MAREE-yes 
EVALE JR-don’t know. 
KELFO-yes, not sure why. 
FARGUS-yes. How? Get some help with local animal stories. 
MELINE-yes, could be fun. 
BRIONIE-don’t know. 
LIAM-yes, so we know what the animals are like.  
KALILA-yes, to learn about animals, their behaviors and their stories. 
CLAUDE-yes, because animals are there to give us an education.  
JELEE- 
13. What is the best 
way for you to 
study animals? 
SAMARA- don’t know. 
MATISSA-by reading to learn about animals. I don’t know what ways 
are better.  
MAREE-look at dingoes and study them.  
EVALE JR- don’t know. 
KELFO-on your own. 
FARGUS- don’t know. 
MELINE- don’t know. 
BRIONIE-study an animal, get an animal look at inside parts.  
LIAM-reading about animals. Reading is the better way to teach 
science and learn about animals. 
KALILA-reading, telling, talking.  
CLAUDE-go bush, do science with bones of animals.  
JELEE- 
14. List activities you 
would like to do 
during animal 
lessons 
 
SAMARA- don’t know. 
MATISSA-go hunting for animals. 
MAREE-not sure, take animals to school. 
EVALE JR- don’t know. 
KELFO- don’t know. 
FARGUS- don’t know. 
MELINE- don’t know. 
BRIONIE-study an animal, get an animal, look at inside parts. 
LIAM-catch animals, study them. 
KALILA-drawing, painting. 
CLAUDE-not sure. 
JELEE- 
15. Have you ever had SAMARA-yes, fun lessons, paintings. I did not like drawing. Teacher 
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science lessons 
where you had to 
group animals into 
mobs? 
was good. Behaved well.  
MATISSA- yes, fun lessons. I liked working with animals. I did not 
like writing about animals. Teacher was kind.  
MAREE-not 
EVALE JR-yes, fun lessons. I did not like being “slack” (not engaged).  
KELFO-no.  
FARGUS-yes. Pairing animals like matching 2 animal cards. Was fun. 
We should play games with animals. Like you leave 2 cards out 
uncovered, and flip one card and another one that need to match and 
form a pair. You decide if they go together. You give reasons. Aim is 
to get the most pairs.  
MELINE-no. 
BRIONIE-no. 
LIAM-yes, fun lessons. Did like cleaning the porky and cook the meat 
and eating it as well. Teacher was good. .  
KALILA-yes, group lesson, animal cards and boards.  
CLAUDE-yes, animal shapes (porky) then we wrote a story about the 
porky (shapes). Teacher helped us with writing sentences about porky.  
JELEE- 
16. What do you think 
about making your 
own zoology 
materials? 
SAMARA-fun because I like painting.  
MATISSA-? 
MAREE-? 
EVALE JR-? 
KELFO-? 
FARGUS-? 
MELINE-? 
BRIONIE-? 
LIAM-good. 
KALILA-? 
CLAUDE-? 
17. Past, present, future 
zoology experiences 
 
SAMARA-go bush, see animals, painting animals. Hunting. Don’t 
know what we could do in the future.  
MATISSA-like reading during the zoology lessons in primary school. I 
liked when the teacher was reading to us about animals (e.g., hunting 
stories). I like doing zoology during weekends (hunting-fishing). I 
would like to learn more about native animals and local ones in the 
future. 
MAREE-? 
EVALE JR-? 
KELFO-? 
FARGUS-? 
MELINE-? 
BRIONIE-? 
LIAM-? 
KALILA-? 
CLAUDE-? 
JELEE- 
18. Materials; animal 
cards 
SAMARA-I liked your animal cards you made. We can improve them 
by adding colours.  
MATISSA-your Indigenous cards are good. Add colours to make them 
better. I don’t know what other materials to use so I can learn. We 
could make books to learn about animals.  
MAREE-students can create their own series of animal cards from 
photos they took (local photos). Glue them on cardboard so we have a 
lot of cards to make more group.  
EVALE JR-? 
KELFO-was good to use the animal cards. Not sure about other 
materials.  
FARGUS-porky bones. Leave the porky in the bush so the termites can 
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eat him.  
MELINE-? 
BRIONIE-? 
LIAM-? 
KALILA-glue down animal photos onto cards for games. It is fun to 
make up your own game.  
CLAUDE-go bush, film animals and make materials.  
JELEE- 
19. Teacher  
 
SAMARA- teachers in the past went out bush hunting.  
MATISSA-I don’t know what I would like the teacher to do during 
zoology lessons. Skinned porky is fun.  
MAREE-not sure 
EVALE JR-? 
KELFO-? 
FARGUS-? 
MELINE-? 
BRIONIE-? 
LIAM-? 
KALILA-? 
CLAUDE-? 
JELEE- 
20. Animal Indigenous 
classification 
SAMARA- no 
MATISSA-yes, porky, goanna 
MAREE-no 
EVALE JR-I know some: bones/no bones (from the work we just did) 
KELFO-they used to but I forgot how they did it. 
FARGUS-no 
MELINE-no 
BRIONIE-no 
LIAM-no 
KALILA-the Old people might have different ways of grouping 
animals 
CLAUDE-no 
JELEE- 
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Questions about animal lessons in primary school and secondary school 
TICK (√) under a Smiley to show what you think. 
Animal study 
A lot 
 
Sometimes 
        
Not really 
        
Zoology lessons are fun 
Claude, 
Fargus, Kelfo, 
Matissa 
Kalila, Brionie, 
Liam, Eugene, 
Maree 
Meline, 
Samara 
I look forward to science and animal lessons/zoology 
Kalila, Liam, 
Fargus, 
Eugene, 
Samara 
Claude, 
Brionie, Kelfo, 
Maree, Matissa 
Meline 
Zoology is an important part of my everyday life in Koora. 
Claude, Kalila, 
Liam, Eugene, 
Maree, Samara 
Fargus, 
Matissa 
Meline, 
Brionie, 
Kelfo 
Animal study is important to me. 
Claude, Liam, 
Fargus, Kelfo, 
Eugene, 
Maree, 
Samara, 
Matissa 
Brionie 
Kalila, 
Meline 
I do written work using pencil and paper when I study animals. 
Kalila, Meline, 
Liam, Eugene, 
Maree 
Claude, 
Brionie, 
Fargus, Kelfo, 
Samara, 
Matissa 
 
I do practical work or hands-on work when I study animals, Liam, Samara 
Claude, Kalila, 
Fargus, 
Eugene, 
Maree, Matissa 
Meline, 
Brionie, 
Kelfo 
 
TICK (√) under one answer to finish the sentence. 
Questions 
Once  
a term 
More than 
once a term 
Never 
At high school, I studied vertebrates/animals with backbones: 
Matissa, Maree, 
Fargus, Kalila 
Eugene, 
Liam 
Samara, Kelfo, 
 Brionie, 
Claude 
At primary school, I studied vertebrates/ 
animals with backbones: 
Maree, Eugene, 
Brionie 
Matissa, 
Samara, 
Kelfo,  
Fargus, Liam, 
Kalila, Claude 
 
Two 
weeks 
per term 
More than 
two weeks 
per term 
Not at 
all 
I would like to study local animals of 
Koora at high school: 
Kalila, Fargus 
Claude, 
Liam, 
Eugene, 
Maree, 
Samara, 
Matissa 
Brionie, 
Kelfo 
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Appendix G: 
Pre- and Post-Evaluation Cards and Information 
Specific aims of Pre- and Post-evaluations (Tasks 1 to 4)  
Task(s) Aim(s) 
1 to 3 
A. To establish what the students’ knowledge of both classificatory systems, non-
Indigenous and Indigenous, is.  
B. To investigate students’ understanding of non-Indigenous zoology concepts: 
vertebrate, invertebrate, five classes of vertebrates and characteristics of the five 
classes of vertebrates. 
4 
C. To establish what the students’ beliefs and values are referring to being 
indigenous in Koora. The beliefs and values regarding students’ identity and 
Aboriginality (refer to questionnaire and semi-structured interview). 
D. To establish what are the affects regarding school zoology (refer to 
questionnaire and semi-structured interview) 
Limitations/Contaminations during activities, by Dr J. Miller 
A limitation was the kind of possible contamination that could have occurred if 
students, who have had the pre-evaluations activities, talked about their experience 
with the students who have not had the pre-evaluations. Also Dr Jean Miller 
acknowledged another type of contamination: the oppositional pattern. She states 
that it is too frequent in teaching, thus the reason for removing oneself from a 
teaching situation. Example “Show me”, “Can you tell me...” could possibly create 
issues between the teacher and the student. This sort of “contamination” or the way a 
teacher asks question during the semi-structured interviews was seen as a way to 
avoid resistance from the students. The reason to remove oneself is to not set off an 
oppositional behaviour in the child because then I measures some psychological 
aspects of the child rather than how much they know about zoology. Students need to 
do the work for no one else but themselves. Therefore, by thanking a student at the 
conclusion of an activity, for doing something, the teacher has then turned it into 
something they have done for the teacher. It could be just the thing that turns them 
off from an activity. On the contrary, students need to keep participating in the study. 
If a student confessed, “I don’t know”, was it because he/she did not really know or 
was it because he/she did not want to tell the teacher or was afraid to fail?  
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Non-Indigenous Tasks 1 to 3: Pre- and Post-evaluations 
Miniature version of all thirty animal photo cards.  
27
 
21
 
28
 
30
 
19 
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26
 
14
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29
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Non-Indigenous Animal Photo Cards: Task 1 reorganised into two sub-phyla 
(vertebrata/invertebrata) 
Phylum: Chordata 
Sub-Phylum: 
Invertebrata 
Sub-Phylum: Vertebrata 
Invertebrates 
Invertebrata 
Fish 
Pisces 
Amphibians 
Amphibia 
Reptiles 
Reptilia 
Birds 
Aves 
Mammals 
Mammalia 
18. yabbies 3. coral trout 21. toad 
12. black-
headed 
python 
25. 
kookaburra 
15. wallaby 
22. centipede 
20. 
barramundi 
19. green-tree 
frog 
14. frilled-
neck lizard 
16. emu 11. camel 
7. jellyfish 13. trevally 30. green frog 9. crocodile 4. brolga 2. cow 
29. crab 10. catfish 28. bull frog 26. turtle 23. galahs 1. echidna 
17. red-back 
spider 
8. cod 27. green frog 5. goanna 
24. apostle 
bird 
6. koala 
 
The numbers used in table above do not refer to the order of preference of the Koora 
people or of Uncle Evale from most popular to least but rather merely a random 
numbering system to keep track of the recording of students’ results while 
performing classification Tasks 1–3.  
 
